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A B S T R A C T
This study is aimed at examining the influence of 
community factors on infant and child mortality in rural 
areas of the Philippines. It uses as its data set the rural 
portion of the data from the 1 9 78 Republic of the 
Philippines Fertility Survey (RPFS).
Among the health variables considered in the analysis, 
the accessibility of a dispensary and a midwife or nurse 
appear to have the greatest influence on a child's chances 
of survival between birth and fourth birthday. Their 
effects are particularly noted among the children of the 
least educated parents.
The general development of the barangay, measured by 
the proximity of • a newspaper outlet and the availability of 
electricity, also shows an inverse relation with the 
mortality in the first four years of life. General 
improvements in living conditions appear to benefit mostly 
the children of the poor and the least educated.
The results of this analysis also show that it is in 
the less developed barangays that accessibility of health 
services shows greater impacts upon the mortality of 
children. The results likewise highlight the fact that 
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1CHAPTER 1 
INTRODUCTION
The post World War II period saw a general downward 
trend in mortality throughout Asia and Latin America 
(Arriaga, 1981; Sivamurthy, 1981; Ruzicka and Hansluwka,
1 982 ). In some of the countries of Asia, the decline was 
unprecedentedly fast during the immediate post World War II 
years (Sivamurthy, 1981). Similarly, in most countries of 
Latin America, a substantial increase in life expectancy at 
birth was noted in the 1950s (Arriaga, 1981). However, in 
the late 1 960s and during the 1970s, a slowing down of the 
rate of mortality decline was observed in many of the less 
developed countries. In some countries, the deceleration 
occurred when the levels of life expectancy attained were 
still below the maximum levels achieved by some developed 
societies (United Nations, 1973; Arriaga, 1981; Ruzicka and 
Hansluwka, 1982). The growing evidence of a stagnation of 
mortality decline at low levels of life expectancy in less 
developed countries over the past decade or so has prompted 
national and international groups to critically assess the 
social and economic policies affecting health in these 
countries (United Nations, 1984).
Apart from the deceleration of mortality declines, 
the widening inequality in survival chances among various 
subgroups of national populations has also raised concern. 
These intranational differences are often caused by 
inequitable distribution of and access to health services
2and benefits of development (United Nations, 1984). Indeed, 
in many less developed countries, health services are 
disproportionately concentrated in the urban areas while 
the majority of the population in these countries resides 
in the rural areas. The United Nations (1984) noted that 
the formal health systems in most African countries and in 
many countries of Asia and Latin America reach only 20 
percent or less of the rural populations.
The Philippines is among the less developed countries 
that experienced the above-mentioned post World War II 
mortality trend. During the period 1948-1968, a rapid 
improvement in life expectancy at birth occurred in the 
country (Zablan, 1978). In the 1970s, a slowing down of the 
rate of mortality decline was observed (Flieger, 1982; 
Zablan, 1983; Concepcion, 1985). Ruzicka and Hansluwka 
(1982) noted that the deceleration of mortality decline in 
the Philippines occurred at an intermediate level of 
mortality. Around 1976, the Philippines was among the Asian 
countries falling under the UN classification "medium 
general mortality countries” (Sivamurthy, 1981).
Regional as well as provincial mortality differentials 
have also been observed in the Philippines. An assessment 
of the mortality differentials across the provinces in the 
country in 1970 showed a linkage between mortality and 
development (Flieger, et.al., 1981; Flieger, 1982). 
Differentials in mortality also exist between urban and 
rural areas.
The present study is an attempt to analyze the effect 
of community factors, namely, availability of or proximity 
of health services and other community amenities (such as
3electricity) on mortality in the rural Philippines. The 
focus is on the mortality of children below 5 years of age 
for the following reasons. First, the data set utilized in 
this study provides information about infant and child 
mortality only. Second, and more importantly, because of 
the relatively young age structure of the Philippine 
population and the relatively high mortality among children 
under 5 years of age, the deaths of children constitute a 
very large proportion of the total annual deaths in the 
country. Death registration data for the years 1978 and 
1982 show that infant deaths accounted for about 25 percent 
of total deaths in 1978, and around 20 percent in 1982. The 
corresponding percentages of deaths at ages 1-4 years for 
these years were 12 and 13 percent (Philippine Statistical 
Yearbook, 1985). Thus, a marked reduction in infant and 
child mortality will contribute to further rapid 
improvement in the life expectancy at birth in the country.
That the population group 0-4 years of age is a major 
target group in the mortality reduction in less developed 
countries is recognized by the World Population Plan of 
Action. It recommends that national and international 
efforts be vigorously focused on the reduction of foetal, 
infant and early childhood mortality, and related maternal 
morbidity and mortality in these countries (United Nations, 
1 97 5 : 1 59 ) .
1.1. Rationale of the Study
Within the boundaries of social demography, the idea
that the characteristics of a communit y o r social unit
affect individual demographic behavior has been well
accepted . Exam pies of studies that focus upon individuals
4but consider structural properties or characteristics of 
the groups where they belong in explaining their 
demographic behavior are those of Lee (1985), which 
examines the determinants of migration intentions of 
residents of Ilocos Norte, a province in the Philippines; 
Engracia (1985), which analyzes the impact of community- 
level variables on the use of efficient methods of 
contraception among currently married women in rural 
Philippines; Entwisle and Mason (1985), which also focuses 
on the micro-macro nexus of fertility behavior in 15 
participating countries of the recent World Fertility 
Survey; and Al-Kabir (1984), which analyzes the influence 
of community factors on infant and child mortality in rural 
Bangladesh.
In studies of infant and child morbidity and 
mortality, an important rationale for considering community 
variables is well illustrated by Da Vanzo (1985). Proximate 
determinants of morbidity and mortality during the first 
five years of life, such as, maternal age, parity and birth 
interval; nutritional intake of both child and mother; and 
utilization of medical care (Mosley and Chen, 1984) are 
usually the result of household decisions. For example, 
corresponding to the above-mentioned risk factors are 
decisions regarding the timing and pace of childbearing; 
the preparation, storage and allocation of food; and when 
and where, if at all, to seek medical care. These decisions 
are often made in response to the following: (1) the 
availability and price of family planning methods, food and 
medical care; and (2) whether the couple or the family 
decision-maker wants fewer, better nourished and healthier
5children (Da Vanzo, 1985). The first falls into what 
Freedman (1974) calls global variables, as distinguished 
from another type of community-1eve 1 variables he calls 
contextual variables which are measured by aggregating data 
for individuals (e.g., mean educational level in a 
community) .
Studies that examine the association between mortality 
and global variables, such as those described above, are 
particularly useful for policy purposes. These factors are 
beyond the control of individual couples or families but 
may be amenable to influence by government policies and 
programmes. For instance, according to Rosenzweig and 
Schultz (1982) public programmes may affect health and 
health behavior by reducing the prices of health inputs 
directly, by subsidization, or indirectly, by making the 
services more accessible (for example, placing services in 
remote areas) thus reducing time or travel costs to use 
these services. The reduced costs of health inputs may then 
lead to greater investments in health, and hence in greater 
survival chances.
1.2« Objectives and Scope of the Study
The present study analyzes the influence of the 
accessibility of selected health services and community 
amenities on infant and child mortality in rural areas of 
the Philippines. It posits that infant and child mortality 
rates are lower in communities which have better access to 
health services and in communities which are socio­
economically better off.
Using data from the 1978 Republic of the Philippines 
Fertility Survey (RPFS), this study attempts to meet the
6following specific objectives : ( 1) To examine whether infant 
and child mortality rates vary among children of rural 
ever-married women classified by selected characteristics 
of these women. (2) To examine whether infant and child 
mortality rates are higher among children of rural women 
who reside in barangays (smallest political or 
administrative units in the Philippines) which have poor 
access to health services. (3) To examine whether infant 
and child mortality rates are higher among children of 
rural women who live in less developed barangays.
A brief description of the demographic and socio­
economic situation of the Philippines is presented in the 
next part of Chapter 1. This is followed by a discussion 
of the health policies and programmes of the country and 
then a review of studies which examine infant and child 
mortality differentials in less developed countries, 
including the Philippines.
Chapter 2 describes the data, methodology and 
limitations of the study. Chapter 3 describes the relative 
accessibility of health and other community services in the 
rural Philippines as portrayed by the data. It likewise
describes the distribution o f the women in the s ample by
selected characteristics o f these women and by the
characteristics of the communities in which they live.
Chapter 4 presents the results of the analysis on 
infant and child mortality differentials by the following 
individual level variables: (1) mother's level of 
education, (2) father's level of education, (3) father's 
current occupation, (4) major island group or broad region 
of residence, (5) accessibility of health services, and
7(6) accessibility or availability of other community 
services. Chapter 4 also presents the results of the 
analysis of infant and child mortality differentials by the 
above-mentioned community variables, controlling for the 
individual level variables. Finally, Chapter 5 summarizes 
the study and raises some implications of it for policy.
1.3. Country Background
1.3.1. Geographic Features
The Philippines is an archipelago of some 7,100 
islands with a total land area of 300,000 square kilometers 
(National Census and Statistics Office, 1983). It has three 
major island groups: Luzon, Visayas and Mindanao. Luzon is 
its largest island having a land area of about 141,000 
square kilometers, and Mindanao the second largest with 
about 102,000 square kilometers (National Census and 
Statistics Office, 1983).
The 1980 Census of Population classifies the country 
into 13 regions, 73 provinces, 60 cities, 1,505 
municipalities and 40,162 barangays. The barangay is the 
smallest unit of government in the country. Barangays range 
in population size from as low as 100 persons to as high as 
20,000 persons. In area, they range from a few hectares to 
more than 20 square kilometers (Engracia, 1985).
1.3.2. Population Growth
The 1980 Census of Population reported 48,098,460 
persons residing in the Philippines as of 1 May 1980. This 
figure is more than sixfold the number enumerated in the
first census of 1903.
8Since 1903, the population has continuously increased 
in number. A decline in the rate of growth was observed 
during the Second World War. During the period 1948-1960 
the rate of population growth increased to a peak of 3.1 
percent annually (Concepcion, 1985). In the 1960s the 
annual growth rate hovered around 3.0 percent. Had this 
rate remained constant, the population of the Philippines 
would have doubled in 23 years.
The 1970s saw a slow decline in the annual growth 
rate, first to 2.8 percent during the period 1970-1975 and 
then to 2.7 percent in 1975-1980 (National Census and 
Statistics Office, 1983). These rates are higher than that 
estimated for the whole of South East Asia (2.2 percent) 
during the period 1975-1980 (United Nations, 1985a: 
Table 1). At these rates, the doubling time of population 
size would be around 25 years.
1.3.3. Urban-Rural Distribution
The Philippines remains a predominantly rural country 
despite an increasing proportion of the total population 
residing in urban areas. In 1970, the urban population was 
31.8 percent of the total. In 1975, this percentage 
increased to 33.4 percent and in 1980 it further increased 
to 37.3 percent (National Census and Statistics Office, 
1 983 ) .
1.3.4. Fertility
From a high and unchanging level of around 50 births 
per thousand population during the first half of the 
twentieth century (Concepcion, 1985: 21), the national 
crude birth rate (CBR) dropped to about 45 by 1960 and to
9nearly 40 by 1970 (Concepcion and Smith, 1977: 24; National
Census and Statistics Office, e t .a1 . , 1979 : 7). By 1983, 
the CBR was estimated to be about 33.6 births per 1000 
population (University of the Philippines Population 
Institute, 1984, cited in Concepcion, 1985), a decline of
about 16 percent over a 13-year period (that is, between 
1970 and 1983).
Estimates of the total fertility rate (TFR) from 1965 
to 1977 likewise reveal a downward trend. The TFR dropped
from 6.30 births per woman in 1965 to 5.89 and 5.01 in 1970
and 1977, respectively (National Census and Statistics 
office et.al., 1979: Table 5.12). The decline in marital
fertility rates among older women was a significant factor 
in the reduction of the TFR in the 1970 s (Morada, et. al . , 
1984). That the fertility decline in the 1970s was mainly
due to changes in marital fertility rates rather than 
changes in marital composition is a reversal of the 
situation in the 1960s (Raymundo, 1984).
1.3.5. Mortality
Estimates of life expectancy at birth compiled by 
Zablan (1978) show a pattern of declining mortality from 
the early part of the twentieth century to the early 1970s. 
Zablan summarizes the decline in terms of the pace of
improvement in life expec t ancy a t birth as follows :
(a) 1918-1939 - a period when life expectancy at birth
i. ncreased at a moderate pace of 0.42 years per annum, on
average; (b) 1948-1968 - a period when life expectancy at
birth increased at a rapid pace which varied from 0.71 to 
0.82 years per annum; and (c) 1 968-1 97 3 - a period when
10
expectation of life at birth slowly increased at an average 
of 0.38 years per annum.
The estimates of life expectancy at birth in 1918 
ranged from 25.6 to 37.5 years. In 1 97 3 , expectation of 
life at birth was estimated to be 60.6 years. The 
difference in life expectancy at birth between the sexes
was smallest i n 19 18, with the value for females being
higher than that for males by only 0.90 years (Zablan,
1 978: 105 ) . By 1970 , the advantage of female life
expectancy at birth (60.9 years) over that of males (55.2 
years) increased to 6 years (Zablan, 1978: 106). The 
Population Division of the United Nations estimates that 
for the period 1975-1980 life expectancy at birth for 
females was 61.5 years, while that for males, was 58.3 
years. For the period 1980-1985, the corresponding 
estimates were 63.7 and 60.2 years (United Nations, 1987).
The overall mortality level of the country is 
relatively satisfactory because by world standards it is 
comparatively low (Flieger, 1982). However, the same cannot 
be said with regard to the mortality situation at the sub­
national level where significant regional and provincial 
differences in mortality persist. In 1973, expectation of 
life at birth ranged from a high of 65 years in Central 
Luzon to a low of 55.8 years in Northern Mindanao (Zablan, 
1978: Table 84). Provincial estimates for 1970 likewise 
show marked differences in survival chances among 
Filipinos. A case of extreme contrast is the difference 
between the life expectancy at birth for the women of 
Rizal, a province in Luzon, and that for the women of Sulu, 
a province in Mindanao (Flieger, et. al . , 1981). While in
Rizal the expectation of life at birth for women in 1970 
was over the 65-year mark, the estimated value for women in 
Sulu during the same period was 23 years shorter.
Differentials likewise exist between urban and rural 
areas, with mortality being generally lower in urban areas 
than in rural areas. In 1973, urban residents expected to 
live longer than rural residents by 2.43 years, on average 
(Zablan, 1978: Table 85).
The principal factor behind the improvement in the 
expectation of life at birth was the substantial decline in 
infant mortality. This is supported by the fact that the 
peak increase in life expectancy at birth during the period 
1948-1968 coincided with the time when a marked decline in 
infant mortality occurred. The decline in infant mortality 
reached its peak in the period 1958-1962. Thereafter, the 
rate of decline slackened, reaching its lowest during the 
period 1968-1972 (Zablan, 1983: 86). During the period 
1973-1977, the infant mortality rate, based on death 
registration data, was 58 per thousand live births. This 
figure is 63 percent lower than the estimate for the period 
1926-1930 which was about 157 (Zablan, 1983: 86). It may 
be worth mentioning that these estimates are low since no 
adjustment was made to correct for the under-registration 
of deaths. Flieger, et. al . (1981), using population census 
data and death registration data adjusted for under­
registration, obtained infant mortality rates (IMRs) of 93 
and 76 for the years 1 970 and 1 9 7 5 , respectively. The IMR 
estimate of Flieger, et. al (1981) for the year 1975 agrees 
more closely to the estimate for about the same year (71.4 
per thousand live births) obtained by Esclamad, et. al
(1984) using Che data from the 1978 RPFS. For the period 
1980-1985 the United Nations (1987) estimates that IMR in 
the Philippines was 50.6 per thousand live births.
Despite the marked decline in IMR, infant deaths still 
account for a large proportion of total deaths in the 
country. During the period 1975-1980, the most prevalent 
causes of infant deaths include pneumonias, diarrheas, 
congenital defects, malnutrition, birth injuries, and 
measles (Philippine Statistical Yearbook, 1985).
1.3.6, Health Policies, Programmes and Strategies
The Government of the Philippines introduced primary 
health care 30 years before the Alma Ata Declaration (World 
Bank, 1984). Before 1953, public health care and medical 
services were delivered mainly through hospitals and 
clinics and these were mostly found in urban areas. In 
1954, the Rural Health Act was enacted and rural health 
units (RHUs ) began to be established in towns (Tiglao and 
Cruz, 1975). A RHU is usually staffed by a municipal health 
officer, who is the head of the unit, a public health 
nurse, a public health dentist (in some cases), a sanitary 
inspector, and four or five midwives. Each RHU serves about 
20,000 to 30,000 people. The services provided by the RHU 
staff include: (a) maternal and child care; (b) family 
planning and nutrition; (c) control of specific diseases 
like acute communicable diseases, TB and goiter; 
(d) medical and dental care; (e) environmental sanitation; 
(f) laboratory services; (g) food and drug supervision; and 
(h) health education (World Bank, 1984).
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In 1973, the Restructured Health Care Delivery System 
(RHCDS) was introduced. Under this system health services 
were further extended from the RHUs to barangay health 
stations (BHSs). The BHS has a catchment area of 3 to 4 
barangays covering about 3,000 to 5,000 people. It is 
staffed by a trained midwife and serves as the base for a 
team of volunteer barangay health workers. Each barangay 
health worker serves an average of about 20 households. The 
BHS provides such services as: (a) first aid and treatment
of common illnesses; (b) dispensing of basic drugs; 
(c) basic maternal and child health care, family planning 
and nutrition services; (d) home and environmental 
sanitation; and (e) referral of medical cases which need 
the specialized attention of a physician (World Bank,
1 984 ) .
In 1974, the Rural Health Practice Programme was 
implemented by the Ministry of Health which is the 
principal health policy-making and implementing body of the 
Government (Concepcion and Mortezo, 1982). The goal of this 
programme is to augment the number of government physicians 
and nurses working in rural areas. To meet this goal, all 
medical and nursing graduates are required to serve in 
rural communities for six months while awaiting their 
examination results.
Since 1 9 7 9 , vigorous efforts have been made to 
integrate primary health care nationally and on a permanent 
basis as an approach in health care delivery (Concepcion 
and Mortezo, 1982; World Bank, 1984). Under this system, 
the Government of the Philippines, the private sector and 
the community act as partners in making health services
accessible and affordable to a greater number of people. 
This system extends beyond the traditional hospital and 
clinic-based health services. The bulk of Primary Health 
Care service delivery is made through the RHUs and the 
BHS s .
The Philippine Development Plan 1983-87 aims at a full 
scale implementation of primary health care as an approach 
in health care delivery in the country (Philippines, 1977). 
With a strict implementation of primary health care, the 
Government of the Philippines aims to achieve the WHO goal 
of "health for all by the year 2000" (World Bank, 1984).
1.4. Review of Related Literature
Earlier studies which evaluate the influence of 
community characteristics, such as availability of health 
services and other social amenities, on infant and child 
mortality are limited. The past studies mostly focused on 
the examination of the association between child survival 
and the characteristics of the mother, the father and the 
child, and of the joint characteristics of the family or 
household. This section reviews previous studies which 
examine individual, household and community-level factors 
affecting infant and child mortality.
1.4.1. Demographic and Biological Factors
Previous studies reveal the importance of the 
demographic characteristics of both mother and child on the 
survival of the latter. For instance, many studies show 
that very young women (less than 20 years) and older women 
are more likely to experience infant loss (Somoza, 1980; 
Mott, 1982; Rutstein; 1983; DaVanzo, 1983; Esclamad,
e t . a 1 . , 1984 ; Hull and Gubhaju, 1986). DaVanzo (1983) 
observed that mortality of infants of very young mothers 
(less than 18 years) is concentrated on the first month of 
life and appears to be biologically determined. On the 
other hand, the high mortality of infants born to older 
mothers can be due to the positive association between age 
and parity. Empirical evidence shows that higher order 
births (seventh or over) have higher risks of dying during 
infancy (Somoza, 1980; Mott, 1982; Rutstein, 1983; Martin, 
et.a.l, 1983; Esclamad, et.al., 1984, Hull and Gubhaju, 
1986). This pattern is explained by the physical depletion 
of mothers of higher parity as a result of earlier births. 
On the other hand, the high mortality between the ages of 1 
and 5 years among children of higher parity women is 
attributable to the competition for food and other family 
resources with older siblings (Somoza, 1980).
First births are also observed to have greater 
mortality risks because women having these births are 
generally in the very young ages when the chances of losing 
a child are relatively high (Martin, et.al., 1983; Hull and 
Gubhaju, 1986). Likewise, women with less optimally spaced 
births have higher infant and child mortality. A short 
birth interval does not give the mother sufficient time to 
recuperate from the preceding birth (Hull and Gubhaju, 
1986). In their multivariate analysis of infant and child 
mortality in Indonesia, Hull and Gubhaju (1986) found that 
the most important determinant of infant and child 
mortality was the length of the preceding birth interval. 
Thapa and Retherford (1982) had a similar finding for 
Nepal. They observed that the effect of previous birth
interval on infant mortality rates is far larger than the 
effect of either age of mother at the birth of the child or 
birth order. Other demographic and biological factors 
associated with infant mortality differentials include sex 
of the child (Martin, et.al.,1983; DaVanzo, et.al., 1983), 
birthweight of the child, breastfeeding practices (DaVanzo, 
et.al., 1983), and survival of the preceding child (Hull 
and Gubhaju, 1986).
1.4.2. Social and Economic Factors: Individual Level
The association between the survival chances of 
children during the first five years of life and the socio­
economic position of their parents is well documented. For 
example, education of the mother has been identified in 
several studies to have a strong negative association with 
infant and child mortality (Caldwell, 1979; Arriaga, 1980; 
Caldwell and McDonald, 1981; Martin, et.al., 1983; 
Hobcraft, et.al., 1984; Hull and Gubhaju, 1986). In their 
life table analysis of the 1978 RPFS data, Martin, et. al. 
(1983) found that mother's education was the most important 
covariate of child mortality in the Philippines. Concepcion 
(1982) had a similar finding when she applied a general 
linear model to the data from the 1 968 and 1 97 3 National 
Demographic Surveys (NDS) and the 1978 RPFS.
The inverse effect of mother's education increases 
with the age of the child. Its impact generally starts to 
show only after the first month of life (Arriaga and Hobbs, 
1 982; DaVanzo, et. al . , 1 98 3 ; Martin, et. al., 1 983; 
Hobcraft, et. al.,1984). This pattern is explained by the 
fact that the major causes of deaths after the first month
of life are environmental in nature (Souvier and Van der
Tak, 1 9 7 6 ; DaVanzo, et. al . , 1 98 3 ). Educated mothers can 
prevent child deaths by these causes through better 
nutrition, hygiene, illness prevention and curative care. 
Empirical evidence shows a positive association of mother's 
level of education with the nutritional status of the child 
(Cochrane, et. al . , 1 982 ) and the use of modern preventive 
and curative medical services (Streatfie1d , 1986; Caldwell, 
1986). The most frequently cited mechanism through which 
mother's education affects infant and child mortality is 
that education enhances the mother's ability to provide for 
the well being of her children (Caldwell, 1979; Caldwell 
and McDonald, 1981). The most important alternative is that 
education is a proxy for the general socio-economic status 
of the woman and her family (Schultz, 1984).
Father's education likewise exhibits an inverse 
association with infant and child mortality but its effect 
is less marked than that of the mother (Caldwell, 1 9 7 9 ;
Caldwell and McDonald , 1981; Martin, et. 3 . 1  • y 1984 ; Hull
and Gubhaj u , 1 986 ) . A number of studies have also shown
that father's occupation (Frenzen and Hogan, 1982; Arriaga 
and Hobbs, 1982; Hobcraft, et. al . , 1984 ) and family income 
(Victora, et. al . , 1 986 ) have significant positive 
influences on child survival. These variables reflect 
differential family resources and, hence, differential 
nutrition, types of housing and sanitary conditions, and 
differential access and utilization of modern health 
facilities. Urban-rural residence also shows some degree of 
association with infant and child mortality. This appears 
to be quite so in the Philippines (Concepcion, 1982).
However, the urban advantage frequently observed in many 
mortality studies in developing countries is due mainly to 
factors associated with lower mortality such as higher 
socio-economic status of the population and greater 
availability of medical and health resources in urban areas 
(DaVanzo, et. al . , 1 983; Martin, et. al . , 1983; Hobcraft,
et. al . , 19 84; Hull and Gubhaju, 1 986; United Nations,
1985b).
1.4.3. Social and Economic Factors: Household Level
Availability of piped water in the home, type of 
toilet facility and quality of housing have been shown to 
be positively associated with infant and child survival 
(Concepcion, 1 982; Martin, et. al . , 1983; DaVanzo, et. al.,
1983; Victora, et. al.,1986). Analyses of the data from the 
1968 NDS and the 1978 RPFS revealed that in the Philippines 
a significant association exists between the availability 
and type of toilet facility in the household and child 
mortality (Concepcion, 1982). The 1973 NDS data, on the 
other hand, showed a significant correlation between the 
source of water supply and child mortality in the 
Philippines (Concepcion, 1982). Martin, et. al. (1983) had
a similar finding for the Philippines in their analysis of 
the 1 9 7 8 RPFS data. In this study, quality of sanitary 
facilities and presence of electricity in the home emerged 
as important covariates of child mortality in the 
Philippines .
1.4.4. Community Factors
Although the importance of the availability of health 
resources has been frequently cited in mortality
literature, few attempts have been made to analyze its real 
influence on mortality. Rosenzweig and Schultz (1982) 
examined the effects of availability of public and private 
hospital beds, and access to medical centers, clinics, 
dispensaries, and mobile care units on child mortality in 
urban and rural areas of Colombia. Availability of these 
medical services was found to be associated with lower 
child mortality in urban areas, particularly among less 
educated mothers, but not in rural areas. The authors 
attributed the weakness of the rural health programme
effects partly to the great dispersion of the programme
efforts in the rural a-reas. In rural Nigeria, access to
modern health care facilities also exhibits a positive 
relationship with chances of survival in the first five 
years of life (Orubuloye and Caldwell, 1 9 7 5 ). In rural 
Bangladesh, accessibility to a hospital and a qualified 
doctor exert significant influences on survival chances 
between ages 1 and 5 years; whereas, accessibility to a
family planning clinic is significant for the survival of 
the child during both infancy and between ages 1 and 5 
years (Al-Kabir, 1984). In the same study, accessibility to 
a primary school was also found to be significant for 
infant survival.
Jain ( 1984 ), in his analysis of the determinants of 
regional variations in infant mortality in rural India, 
attempted to examine whether the effect of the availability 
of medical facilities is independent of the general socio­
economic development of the village. He found that the 
availability of medical facilities revealed a significant 
independent negative effect on postneonatal mortality. On
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the other hand, the general development of the village 
showed an independent positive effect on survival chances 
during the first month of life, but no independent effect 
on postneonatal mortality rate.
The importance of the level of general development or 
standard of living of the community has also been 
demonstrated in the study done by Frenzen and Hogan (1982). 
In rural Thailand, children born in more developed 
districts were significantly less likely to die during 
infancy than children born in less developed districts. The 
effect of district development level upon infant survival 
is independent of the effects of individual family 
characteristics (Frenzen and Hogan, 1982).
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Chapter 2
Data, Methodology and Limitations
2.1. Source of Data
This study utilizes the data from the 1978 Republic of 
the Philippines Fertility Survey (RPFS) carried out between 
27 February and 18 June 1978 as part of the World Fertility 
Survey (WFS). The survey used a two-stage sample design 
with barangays as primary sampling units and households as 
secondary sampling units. The selection of eligible women 
for interview (that is, ever-married women aged 15 to 49 
years who were de jure members ^ of the household) proceeded 
in the following manner. The entire country was subdivided 
into seven domains or strata: (1) Metropolitan Manila; 
(2) Rest of Urban Luzon; (3) Rural Luzon; (4) Urban
Visayas; (5) Rural Visayas; (6) Urban Mindanao; and
(7) Rural Mindanao. Within each domain, the sample wa s
self-weighting. The barangays were selected with
probability proportional to the size of their population. 
The sampling frame for the selection of barangays in each 
domain was made from a list of all barangays existing in 
1975. Within each sampled barangay, households were 
selected using systematic random sampling. Finally, within 
each sample household, all eligible women were interviewed 
(National Census and Statistics Office, et. a l ., 1979:
649 ) .
Persons who had been with the household since 31 July 
1977 or earlier.
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The location of sample barangays in the 1978 RPFS is 
shown in Figure 2.1. The percentage distribution by domain 
or stratum of barangays that were covered in the fieldwork 
is presented in Table 2.1. Also shown in this table are the 
distributions by stratum of the barangays existing in 1975 
and of the Philippine population as reported in the 1975 
Census .
Table 2.1. Distribution of the Population and Barangays 
as of 1975, and Barangays Covered in the 1978 






as of 1975 in 1978
Covered**
RPFS
Metro Mani1 a 11.9 4.6 14.3
Urban Luzon 9.7 6.5 11.4
Rural Luzon 32.8 38.2 19.8
Urban Visayas 6.0 3.7 14.5
Rural Vis aya s 18.1 23.8 15.9
Urban Mindanao 4.0 2.0 9 . 7
Rural Mindanao 17.7 21.1 14.3
Philippines 100.0 100.0 100.0
N 42.1 million 39,551 718
Sources: * National Census and Statistics Office, et.al.,
WFS-RPFS First Country Report (1979: Table 1,
Appendix III).
** Taken from Table 2.1 of the same publication.
The RPFS made use of three questionnaires: the
Individual, Household and Community Questionnaire. The 
Household Questionnaire was used to obtain basic 
information (such as, sex and age) about each member of the 
household. It also collected information on household 
particulars that can be used as indicators of standard of 
living of the household. The Individual Questionnaire was 
administered to women in the household who were eligible 
for interview. The information asked from each respondent 
include her marriage and birth histories, knowledge and
Figure 2.1
MAP OF THE PHILIPPINES SHOWING 
LOCATION OF R PFS  SAM PLE 
BARANGAYS
5
NATI ONAL CAPI TAL REGI ON
M E T R O P O L I T A N  M A N I L A
IUL u ^
P«€PAf t tO  »V TWf C t M rO M A ^ M T  OIV.HCIO
Notes:
Luzon includes Regions 1 to 5, and Metropolitan Manila. 
Visayas comprises Regions 6 to 8.
Mindanao includes Regions 9 to 12.
practice of birth limitation, her socio-demographic 
background and that of her current husband. The Community 
Questionnaire was administered to barangay chairmen (in 
some instances, barangay councilmen) of the sampled rural 
barangays. The Community Questionnaire inquired about the 
presence or absence of certain facilities or services in 
the barangay. If the facility or service was not present, 
the distance in kilometers, travel time in minutes, and 
mode of transport to the nearest barangay which had the 
facility was recorded. The types of facilities specified in 
the questionnaire were grouped into 5 major categories: 
(1) communication and recreation; (2) health; 
(3) education; (4) family planning; and (5) government 
agencies. The questionnaire also asked about the 
availability of electricity and the types of water supply 
in the barangay. The Community Questionnaire is reproduced 
in Appendix A.
The present study, which examines the influence of 
community factors on infant and child mortality, 
specifically uses as its data set the rural portion of the 
1 978 RPFS. This dataset was generated from two data files, 
one containing information collected in the Individual 
Survey and the other containing data gathered in the 
Community Survey. The RPFS covered 718 sample barangays of 
which 359 were classified as rural barangays (see 
Appendix B for definitions of urban and rural barangays). 
Seven of these rural barangays had no responses to the 
community-level questionnaire, thus leaving a total of 352 
rural barangays for which community information is
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available. These 352 rural barangays include 4,623
interviewed women.
2.2. Quality of Data
The estimation procedure used in the present study 
implicitly assumes that the data about the study population 
are accurate. The assumptions about the quality of data 
that are of crucial importance in the present analysis are 
the following .
a. The number of children ever born and children dead 
are correctly reported.
b. The ages or dates of birth of children are correctly
reported .
c. The ages of women are correctly reported.
This section is devoted to the assessment of the 
quality of the reporting of ages, births or CEB and 
children dead in the 1 978 RPFS. The quality of community- 
level data which are relevant to the present study is 
likewise examined.
2.2.1. The 1978 RPFS Individual Survey Data
Reyes (1981) made a detailed evaluation of the data on 
birth histories reported by ever-married women (EMW) 
interviewed in the 1 9 7 8 RPFS. She examined the levels and 
trends of fertility derived from these data through
internal consistency checks, such as examination of cohort-
period fertility rates , and through comparisons with
ext e rnal sources, such as the 1960 and 1970 censuses and
the 1968 and 1973 National Demographic Surveys (NDS). Reyes 
made the following conclusions about the quality of the
reporting of births.
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" a) Coverage of births in the 1978 RFFS is more
complete than in previous censuses or surveys, 
b) The level of omission of births appears to be
low, and displacement of dates of births seems to 
have occurred for the oldest cohort of women only. " 
Brass and Coale ( 1 968 ) have also noted this tendency
for older women or women with many children to understate 
the number of children they have borne. A higher proportion 
of the children of these women are more likely grown-up, 
have left the household and have established residence
elsewhere. More frequently than not, these children are 
altogether omitted from reports. Another plausible reason 
for understatement of births is that older women,
especially women above the age of 40 years, are more likely 
to be subject to memory lapse. Most of the births to these 
women happened in a more distant past, hence, there is a 
higher chance for such events to be forgotten and thus 
omitted from reports (Brass and Coale, 1968).
Table 2.2, which shows the mean number of children ever 
born (CEB) by age group of women, suggests this pattern. In 
the absence of errors of reporting, the mean CEB should 
increase with age, unless fertility rose at some time in 
the recent past. Table 2.2 exhibits an increasing mean CEB 
with age of women. However, the small size of the increase 
in mean CEB from age group 40-44 to 45-49 suggests an 
underreporting of CEB among women aged 45-49 years.
Table 2.3 presents the proportions dead among the CEB 
reported by the different age groups of women. This may 
also give some indication of errors in the reporting of
children dead and CEB.
Table 2.2. Mean Number of CEB to All Women by Age 






1 5-19 0.06 0.15





45-49 6 .59 6.92
1 5-49 2.73 3.69
Sources: * WFS Scientific Reports, No. 19 (1981:
Table 13).
** Calculated from the dataset of 4,623 rural 
EMW aged 15-49.
Note: In the calculation of mean CEB for rural areas,
adjustment was made using the 1980 Census report 
on the proportion ever married by age among rural 
women to derive the number (regardless of marital 
status) of rural women by age. No adjustment was 
made on CEB and children still living. It is here 
assumed that never married women have not had any 
births.
Table 2.3. Proportions Dead Among CEB to All Women by Age 
for the Philippines and its Rural Areas
Proportion Dead






40-44 .117 . 123
45-49 . 132 . 147
1 5-49 . 103 .110
Sources: the same as in Table 2.2.
The pattern exhibited in this table is as expected,
with the proportions increasing with age of women. This 
suggests that underreporting of children dead and CEB is
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fairly low and does not introduce distortions in the 
expected pattern.
Reyes (1981) likewise assessed the quality of dating 
of births and deaths of children in the 1978 RPFS by 
analyzing the levels and patterns in infant and child 
mortality as derived from these data. She claims that the 
mortality estimates indicate the expected mortality 
differentials by region, level of education and urban-rural 
residence. The displacement errors in the dating of births 
and deaths, if they exist, are not frequent or large enough 
to produce an implausible trend in infant mortality rates.
On the reporting of ages of women, Reyes observed
that, in general , digit preference is minimal. There is no
great differential in the extent of age heaping between
urban and rural women as indicated by their respective
Mye r s' Indexe s (10.4 for urban against 10.8 for rural
women). However, differential heaping was observed across 
broad regions (i.e., major island groups) and across the 
educational categories of women (Reyes, 1981: Table 2). 
Reyes also noted some indications of shifting of ages from 
the 45-49 group to 50-54.
2.2*2. The 1978 RPFS Community Survey Data
As mentioned earlier, the respondents in the RPFS 
Community Survey were barangay officials, mostly barangay 
captains (84.0 percent). These individuals are likely to be
well-informed about the facilities and services found in
their barangays. Thus, it can be safely ass umed that the
reporting of services as present in the barangays i s
accurate . Ho weve r , in cases where the services are no t
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located within the barangay, the reporting of distance and 
travel time to the nearest barangay which has these 
services is more likely prone to errors. Besides, in any 
given community, there may be no general agreement as to 
which barangays are the nearest, nor as to how proximate 
they are in terms of metric distance and travel time.
In this section, remarks on the quality of the 
Community Survey data will be based mainly on the results 
of the assessment done by Casterline (unpublished), a 
member of the WFS central staff, and will be limited to 
reports on travel time and distance. The present analysis 
describes the a c c e s s i b i l i t y  of services (except for 
electricity) in terms of travel time. The author personally 
believes that proximity is better perceived and estimated 
by travel time than by metric distance.
In the data set, responses to the query on travel time 
are in precoded form, that is, they are assigned into broad 
categories as shown in Table 2.4. Thus, an e x a m i n a t i o n  for 
evidence of heaping in the reported travel time cannot be 
done. E v a l uation of the quality of the reports on travel 
time was limited only to the e xamination of the c o n s i s t e n c y 
of these reports with those on distance. Casterline 
examined the cons i s t e n c y  of the reporting of distance and 
time by the criteria shown in Table 2.4. He noted cases of 
inconsi s t e n c i e s  between the reported travel time and 
distance. However, Casterline found that the d i s c r e p a n c y  
between travel time and distance is explained by the mode 
of transport used. His examination of the modes of 
transport for those barangays with i nconsistent reports 
reveals that in those barangays where the reported distance
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is short but the time is long, the mode of transport is by- 
foot or animal-drawn transport, and in some cases by boat. 
Where the reported time is short but the distance is long, 
the mode of transport is usually motor vehicle (bus or 
jeepney). Thus, it can be concluded that the quality of the 
reporting of travel time is good.
Table 2.4. Consistency Criteria of Time and Distance 
Measures of Accessibility of 
Community Facilities
Dis tance to
Facility Time to Facility (in hours)
( in kms ) Less 0.5 0.5 - 1 1 - 2 2 - 3 3 +
1 - 4 C C C I I
5 - 9 C C C C I
1 0 -19 I C C c I
20 + I I C c c
Note: C = consistent; I = inconsistent
Source: J. Casterline, WFS/TECH 2384 (1984: Table 1)
2.3. The Variables Included in the Analysis 
2.3.1. The Dependent Variables
In this study, the dependent variable is 4q0, the 
mortality between birth and fourth birthday. The mortality 
between birth and first birthday, lqO, and the mortality 
between first and fourth birthdays, 3 q 1 , are likewise 
estimated to ascertain their relative contributions to the 
variation in mortality between birth and fourth birthday. 
The estimation procedure used is discussed in detail in
Section 2.4.
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2.3.2. The Independent Variables
For the evaluation of the effects of community factors
on the m o r t ality of children under five years o f age in
rural Philippines, the present study uses two broad types
of c o mmunity-level variables : (1) acces s i b i l i t y o f health
services ; and ( 2 ) indicators of levels of communit y
development. Included in the first group are the health
services doctors, midwives or nurses, health workers, 
hospitals, primary care centers and dispensaries. Falling 
under the second type are the variables "newspaper outlet", 
" s e c ondary school", and " e l e c tricity". As mentioned 
earlier, i nformation about the types of water supply in the 
barangay were also gathered in the 1978 RPFS. However, they 
are not included among the data contained in the computer 
data tape used and thus are not considered in the analysis. 
Other he a 1 1 h - r e 1 ated services like t raditional birth 
attendant (TBA), pharmacy or drug store, and family 
planning services are likewise not included in the present 
analysis. The reasons for their exclusion are discussed 
b e l o w .
Pharmacies and drug stores in the Phil i p p i n e s  are 
mostly located in Metro Manila (70 percent). The rest are 
mostly found in provincial towns (World Bank, 1984). The 
scarcity of pharmacies or drug stores in the rural 
Philippines is borne out by the data. Only 8 percent of the 
women in the sample are located in barangays with this type 
of service. In response to the lack of drug stores or 
pharmacies in the rural areas, the Ministry of Health made 
the barangay health stations or primary care centers as 
supply points of medicines in the rural areas (World Bank,
1984). Because Che type of service a pharmacy or drug store 
provides can also be obtained from a primary care center, 
the variable "pharmacy or drugstore" therefore now becomes 
a redundant variable.
The effect of traditional health care on the survival 
chances of children at the very early ages has been a 
popular object of inquiry in mortality analyses. An 
assessment of the effect of the care provided by a 
traditional birth attendant (TBA) on infant mortality is 
particularly important in the Philippines where the use of 
TBAs is extensive for rural birth deliveries. This cannot 
be done, however, in the present study. Traditional birth 
attendants are present in a majority of the sample rural 
barangays as reflected by a very high proportion 
(94 percent) of the women in the sample residing in 
barangays with TBAs. Thus, there is no variability in terms 
of the accessibility of this type of service to permit an 
examination of its effect on infant and child mortality.
The role of family planning programmes on child 
survival is also well recognized. Empirical evidence shows 
that they can improve child survival by affecting the 
maternal age-parity structure of childbearing as well as 
birth spacing (Rohde and Allman, 1981). As pointed out in 
Chapter 1, infant mortality rates are considerably higher 
in advanced age and high birth order pregnancies. However, 
the effect of the accessibility of family planning services 
on child survival in the Philippines is not examined in the 
present analysis since until 1976 organized family planning 
efforts were mainly focused on the provisions of services 
through clinics based in cities and town centers (Perez and
Cabigon, 1 985 ). It was not until the launching of the 
National Population and Family Planning Outreach Project in 
1976 that full-time outreach workers and barangay supply 
point officers began to be deployed to the rural barangays 
(Jamias, 1985). Thus, organized family planning services 
could not have significantly affected infant and child 
mortality in the rural Philippines prior to the survey 
date.
Among the non-health related community variables, only 
"newspaper outlet", "secondary school", and "electricity" 
are included in the analysis. Mass media facilitate the 
diffusion of information pertaining to health and 
sanitation and so do educational institutions. In the 
present analysis, however, all the three variables are used 
as indicators of the level of socio-economic development of 
the barangay. The first reflects better roads and 
transportation facilities. In the Philippines, communities 
with better means of transport are generally considered 
more developed than those with relatively inferior 
facilities. The presence or proximity of a secondary school 
also indicates some degree of social and economic progress 
for a community. One of the basic considerations in the 
establishment of a secondary school in the Philippines is 
the ability of a town to financially support such an 
institution. Apart from this, the locality must have good 
and adequate transportation facilities. Finally, in the 
rural Philippine setting, the presence of electric power is 
generally associated with relatively modern ways of living 
(see for instance, Herrin, 1977).
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2.3.3. Other Variables
Empirical evidence shows that survival chances of 
children during the first five years of life are associated 
with the personal attributes of the mother as well as of 
the father. In this regard, the effects of the individual 
level variables - (1) mother's education; (2) father's 
education; (3) father's occupation; and (4) region of 
residence - on infant and child mortality are also 
examined. These individual-level variables are also used as 
control variables in the assessment of the effects of the 
community-1eve1 variables.
2.4. Methodology
Multivariate statistical techniques have been shown to 
work quite satisfactorily in a number of studies which 
examine factors affecting infant and child mortality. Such 
techniques allow an assessment of the net effect of each 
factor on mortality.
The present study, however, does not make use of a 
multivariate technique to evaluate the effects of selected 
community-level variables on infant and child mortality in 
the rural areas of the Philippines. This is because births 
that qualify for inclusion, in case a multivariate analysis 
of child mortality is done, are those that occurred more 
than five years before the survey to ensure that these 
births had been exposed to a full 5-year period of 
mortality risk. Under such a situation it may not be valid 
to relate the community characteristics as of the survey 
date with the mortality experience of the above-mentioned 
births as the former are constantly changing over time.
McDonald (1982) has recently reviewed the different 
methods of measuring mortality differentials in the absence 
of complete death registration statistics. He indicated the 
suitability of the method developed by Preston and Palloni 
(1978) when data on birth histories of women are available 
because then the use of model fertility schedules will no 
longer be necessary. The advantages of not using model 
fertility schedules will be given later.
The present study which uses WFS data (that is, 1978 
RPFS data) utilizes the Preston and Palloni method. The 
application of Preston and Palloni method to WFS data is 
not new. In fact, Caldwell and McDonald (1981) used this 
method when they examined the influence of maternal 
education on infant and child mortality in ten developing 
countries .
Like the conventional indirect techniques of Brass
( Brass and Coale 1968), Sullivan (1972), Trussel (1975) 
2and Feeney (1980), the Preston and Palloni approach 
converts the proportions dead of CEB reported by women in 
the standard five-year age groups (15-19, 20-24,..., 45-49)
into estimates of probability of dying between birth and 
certain exact childhood ages. The main difference between 
the Preston and Palloni method and the conventional methods 
is that the former uses the age distribution of the 
surviving children to obtain the time distribution of the 
births of the reporting women without recourse to model 
fertility schedules. The proportion dead among the CEB to a 
group of women depends upon the distribution of the
The Feeney method provides estimates of infant mortality 
rates (IMR) only. It also gives estimates of the periods to 
which the IMR values refer.
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children by length of exposure to the risk of dying (that 
is, upon the time distribution of the births), and upon the 
mortality risks themselves. The age pattern of fertility 
plays an important role in this relationship because it is 
this pattern that basically determines the time 
distribution of the births of a group of women (United 
Nations, 1983).
2.4.1. Estimating Equation, its Data Requirements and 
Assumptions
The Preston and Palloni method uses data on CEB and 
children still living (CSL) or dead by age of mother. 
Information about the age distribution of the surviving 
children is also required. In the present study, the 
required data inputs were obtained from the birth histories 
reported by rural EMW who are in the age group 25-29 . The 
preference for this group in the present analysis will be 
discussed later in this section. The estimating equation 
used in this study is as follows:
4q0 = D/B x [ 0.9 147 - 0.00469 x A + 0.4624 x C(2) ]m
where B = total children ever born to the response
group, that is, ever married women aged 25-29 
years
D = total children dead to EMW aged 25-29 years 
A^ = mean age last birthday of surviving children 
to EMW aged 25-29 years
C(2) = the proportion of surviving children to EMW
aged 25-29 years whose age last birthday was
0,1 or 2
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The Preston and Palloni approach uses A and C(2) asm
fertility indices. A serves to identify the mean duration 
of exposure of children to mortality, whereas G ( 2 ) serves 
to distinguish between children in their early years, when 
cumulative mortality risks rise rapidly, and children who 
have passed through this stage. The above estimation 
procedure is illustrated in Table C.l of Appendix C.
The above equation is based on the assumptions that 
mortality has remained constant in the recent past and that 
the age pattern of mortality follows that of the Coale- 
Demeny "West" Model Life Tables. The assumption on age- 
specific mortality pattern is of minor importance here 
since the results of using the equation are less sensitive 
to error in the choice of mortality pattern (Preston and 
Palloni, 1978:80). Nonetheless, the "West" Model was 
preferred because it is the "average" mortality pattern and 
thus one would expect that it will give the least error in 
its estimates when the age pattern of mortality actually 
prevailing in the study population does not necessarily 
follows that of the "West" Model Life Tables. This 
expectation was confirmed by Preston and Palloni (1978: 
Table 2).
2.4.2. The Choice of EMW Aged 25-29 Years as Response Group
For the present analysis, the age group 25-29 was 
chosen as the reference group mainly because, relative to 
the proportions of children dead reported by younger age 
groups, the proportion reported by this group yield child 
mortality estimates which are more stable and more 
representative of the child mortality of the general
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population. Preliminary estimates based on women aged 20-24 
years (not shown) were observed to be more affected by 
random fluctuations. This is because of the smaller number 
of CEB and children dead reported by women in this age 
group. This problem of chance fluctuations due to small 
numbers is compounded when women are further sub-c1 assified 
by community characteristics. Similarly, estimates based on 
women 15-19 years of age are greatly affected by sampling 
variability. Apart from this, infant mortality among 
children born to these women is higher than that of the 
general population (Brass and Coale, 1968:111). In a recent 
analysis of infant mortality in the Philippines, Esclamad, 
et. al . , ( 1 982 ) noted that IMR estimates derived by
Feeney's method were also higher than average infant 
mortality when based upon the reports of women aged 20-24 
years.
On the other hand, relative to the estimates derived 
from the proportion of children dead reported by women aged 
30-34, estimates based from reports of women aged 25-29 
pertain to the mortality situation for a period closer to 
the survey date. It can be shown by Trussel Method (see 
Table C.2 of Appendix C) that mortality estimates of 3q0, 
which are based on information supplied by women 25-29 
years old, describe the mortality situation prevalent 
approximately four years before the survey. In this case, 
it can be safely assumed that community characteristics 
remained constant from the period to which the mortality 
estimates refer up to the time of the survey.
It may be noted that the above equation uses the 
reports of women 25-29 years of age to estimate 4q0 instead
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of 3q0. Preston and Palloni were able to demonstrate that 
the 25-29 age group best identifies cumulative mortality to 
age 4, 4q0, in the West Model, and 5q0 in the South Model, 
rather than 3q0. For this reason, the present study uses 
4q0 as the dependent variable. The values of lqO and 3 q 1 
are estimated from the levels implied by the estimates on 
4q0 using the "West" Model life tables.
2.4,3. Some Advantages and Disadvantages of the Method
The major advantages of the Preston and Palloni method 
over the conventional techniques (i.e., Brass method and 
its variants) is that it does not require the assumption of 
constant fertility, and it does not need any indexing of 
the fertility function (Palloni, 1978; Preston and Palloni, 
1978). Thus, unlike the conventional approaches, the 
Preston and Palloni Method is not subject to the following 
sources of errors: a) fertility trends; b) unusual 
fertility patterns; and c) flows of women among social 
categories. Preston and Palloni (1978) present a detailed 
discussion on these.
The Preston and Palloni method has also its 
disadvantages. First, it requires more labour to prepare 
the required tabulations and estimates. Secondly, like the 
Brass method and its variants, the Preston and Palloni 
method relies on the assumption of constant mortality. 
Palloni (1978) explains that when the population is exposed 
to declining mortality and the estimation assumes constant 
mortality, the resulting estimates will be upwardly biased. 
The magnitude of the biases will depend on the speed of the 
decline and the duration of exposure to mortality risks of
40
the CEB to women of a particular age group. Lastly, the 
Preston and Palloni method is sensitive to omission of 
births and misreporting of ages of children. The result of 
the omission of infants, for instance, will be to
underestimate child mortality at all ages (that is, ages 1, 
2, 3, etc.). To illustrate this point, the omission of 
infants will raise A and decrease C(2). Since 4q0 is
inversely related with Am and positively with C ( 2 ) , as
indicated in the estimation equation for 4q0, A^ and C ( 2 )
will act jointly in the same direction, that is, both will
deflate the value of 4 q 0 . As regards the effect o f
misreporting of ages on the mortality estimates, Palloni 
( 1 978: 243 ) demonstrated that one type of error in age 
reporting of children, which is to round up ages to the 
nearest birthday, tends to underestimate child mortality at 
all ages.
2.4.4. The Use of Weighted Data in the Mortality Estimation
An assessment of the incidence of non-responding 
barangays (that is, barangays not covered in the survey) by 
stratum revealed that 11 percent of the sample barangays in 
rural Mindanao were not covered due to the peace and order 
situation prevailing in these barangays during the field 
operations (National Census and Statistics Office, et . al . , 
1979). The overall coverage rate was, however, high (97 
percent), indicating marked differences in coverage rates 
across strata. Cases of non-response were also encountered 
during the household and individual-level interviews. The 
overall non-response rate in the household-level survey is 
high compared to the overall rate of non-response at the
individual level. Of the expected 14,747 household
respondents from the 718 sample barangays covered in the 
survey, only 12,740 were interviewed. Rural Mindanao 
registered the highest rate of non-response (19 percent) 
while rural Luzon had the lowest (10 percent). On the other 
hand, the overall non-response rate in the individua1-1eve1 
interviews was only 4 percent. Again, rural Mindanao had 
the highest nonresponse rate (4.5 percent), while Metro- 
Manila registered the lowest (2 percent). Because non­
response causes bias, weighting techniques, in accordance 
with the "WFS Guidelines for the Country Report Number 1", 
were utilized in the estimation procedures of the RPFS 
characteristics in order to correct for the bias. In the 
data set, each case (that is, interviewed ever-married 
woman) is assigned a weighting factor. The present study 
uses the weighted data in the estimation of 4q0 values to 
correct for the bias that may be introduced by non­
response .
2.4.5. Estimation of Confidence Intervals of Mortality 
Estimates
The observed differences in mortality before exact age 
four may be simply due to chance fluctuations. For this 
reason, the differences of the 4q0 estimates between 
subgroups are tested if they are statistically significant. 
The approach employed to test the significance of the 
differences is by an inspection of the values of 4q0 and of 
the standard errors of these estimates (see Young, et.al., 
1988, for a similar application of the procedure). The 
value of 4q0 can be interpreted as a certain proportion who 
died before reaching the fourth birthday of the total
births that occurred in the same period (Shryock and 
Siegel, 1971). Accordingly, 95 percent confidence limits 
can be calculated from the estimated proportions (that is 
estimates of 4q0 expressed per unit birth) plus or minus 
about twice (1.96) their standard errors. The estimated 4q0 
of two subgroups are considered to be significantly 
different if the 95 percent confidence limits of each do 
not overlap. In the following analysis, an independent 
variable is assumed to be of little relevance if the 
differences in the estimated mortality due to this variable 
are not statistically significant.
The calculation of confidence limits requires the size 
of the exposures to risks of dying in the relevant 
childhood ages. These information are not available for the 
lqO and 3ql estimates since their values are simply imputed 
from the "West" levels of mortality corresponding the 4q0 
estimates. For this reason, the significance of the 
differences in lqO and 3ql are not ascertained.
2«5. Limitations of the Study
There are five important limitations that need to be 
considered when interpreting the results of this study. 
Firs t , the major drawback of the methodology adopted is 
that it relies on the assumption of constant mortality. For 
some population subgroups of interest in the present 
analysis, the assumption of constant mortality may be 
seriously violated and thus biases may be introduced into 
the es timates .
Second , the Preston and Palloni Method is particularly 
sensitive to omission of births and misstatement of ages of
children. However, it is felt that the bias that may be 
introduced by this problem will not greatly affect the
estimates of mortality. Mention was made earlier that the
quality of the reporting of births and dating o f such
births and deaths of children in the 1978 RPFS wa s
generally good (see Section 2.2).
Third, the present study is concerned with 
"geographical accessibility" only inasmuch as this is the 
only information available in the data set. It therefore 
cannot address the issue as to whether the rural people do, 
in fact, make use of the health services. Surely, actual 
use of such facilities is below what geographical 
accessibility implies. Other factors enter as well, such as 
the cost of health services, the quality of services, the 
daily or weekly schedule of the provision of services, and 
the cost of travel to reach the services. Furthermore, the 
use of these facilities is conditioned by the people's 
beliefs and knowledge about disease causation and by their 
attitudes and practices regarding treatment of diseases.
Fourth, in the present analysis, it is assumed that 
all sample women residing in the same barangay have the 
same travel time to the services not present in the 
barangay. This is because for a sample rural barangay, only 
one person (usually the barangay captain) supplied all the 
information asked about the barangay. This results in some 
flaws in the measurement of proximity of services for some 
women in the sample because travel time may differ among 
barangay residents depending on their location in the 
barangay. Similarly, the same problem arises with the 
assumption that facilities located in the barangay are more
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proximate than those outside the barangay. For some 
residents near the boundaries of the barangay, this 
assumption may not be true.
Fifth, individual and community variables included in 
the analysis are associated with each other. For instance, 
better educated respondents live relatively closer to 
health services (see Chapter 3), and barangays remote from 
one type of service are likely to be remote from others as 
well (Casterline, 1984). In the present analysis, the 
independent effect of each variable on infant and child 
mortality cannot be estimated. To be able to do this 
requires the use of multivariate techniques.
Chapter 3
Characteristics of Survey Respondents
3.1. Background Characteristics of Individuals in the RPFS
Despite the limitations outlined in the preceding 
chapter, the importance of being able to evaluate the 
effect of community factors on infant and child mortality, 
given the rich information contained in the 1978 RPFS data, 
is sufficient grounds to undertake research in this area. 
Before analyzing its associations with infant and child 
mortality, the relative accessibility to sample women of 
the various community services is briefly described in this 
chapter. Also presented in this chapter is a description of 
the characteristics of these women.
In the Community Survey of the 1978 RPFS, a total of 
352 rural barangays were covered. These barangays contained 
4,623 interviewed women. Of this number 40 percent are from 
rural Luzon, 33 percent are from rural Visayas, and 27 
percent are from rural Mindanao.
The literacy level of the sample women is high, with
about 85 percent o f these women being able t 0 read and
write . Maj o rit y o f these women (71 percent) reported
elementary education as the highest level o f education
attained. A relatively small percentage (16 percent) have 
at most a secondary education. Another 7 percent of the 
women reported college or higher education as the highest 
level attained. The remaining 7 percent have no formal
education at all.
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The sample women are mostly Catholics (85 percent). 
Those with Islamic faith accounts for about 2 percent,
while another 4 percent are Protestants. The remaining 9 
percent belong to a host of other religious denominations.
A very high proportion (96 percent) of the women were 
currently married as of the time of the survey. Around 3 
percent were widowed, and the rest reported themselves as 
separated.
3.2« Accessibility of Health Services
Table 3.1 shows the distributions of the women in the 
sample by travel time to health services. Among these
services, midwives or nurses appear to be the most 
accessible to rural residents. About 47 percent of the 
women reside in barangays where a midwife or nurse is
located, and a further 20 percent live in barangays which 
are within one-half hour of one. Primary health care 
centers also seem to be readily accessible, with almost 60
percent of the women living within one-half hour of this 
service. Hospitals are the least accessible, and
dispensaries the second least accessible.
Overall, if services within one-half hour are regarded 
as easily accessible, then a relatively high percentage of 
the women, ranging from 49 to 68 percent, have good access 
to all health services excepting hospitals. If, on the
other hand, services which are at least one hour distant 
are regarded as relatively inaccessible, then about 31
percent and 38 percent of the women have poor access to
dispensaries and hospitals, respectively. The other types 
of health services are relatively inaccessible to a lower
Table 3.1. Percentage Distribution of Saiple Woien by Region of Residence According to 
Travel tiie to Couunity Services
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Service / Region of Residence
Travel tiie 
(in hours) : Luzon visayas Mindanao :
Total
DOCTOR
present 22.9 13.8 24.4 20.3less 0.5 35.4 29.1 35.1 33.30.5 - 1.0 17.0 20.5 18.4 18.51.0 - 2.0 14.7 18.3 13.8 15.62.0 + 10.0 18.3 7.8 12.1Total 100.0 100.0 99.5 99.8N 1848 1520 1255 4623
MIDWIFE or NURSE
present 49.1 38.8 53.5 46.9less 0.5 19.9 21.6 21.4 20.80.5 - 1.0 15.2 14.4 13.2 14.41.0 - 2.0 9.1 14.1 8.1 10.52.0 + 6.7 11.1 3.3 7.2Total 100.0 100.0 99.5 99.6N . 1848 1520 1255 4623
HEALTH WORKER
present 18.7 17.1 34.4 22.4less 0.5 38.0 31.3 27.2 32.80.5 - 1.0 19.2 13.3 16.9 16.61.0 - 2.0 15.0 17.7 16.8 16.42.0 ♦ 8.7 20.3 4.0 11.2Total 99.6 99.7 99.3 99.4N 1848 1520 1255 4623
HOSPITAL
present 5.5 1.9 5.4 4.3less 0.5 37.3 26.4 36.3 33.50.5 - 1.0 23.5 22.1 26.6 23.91.0 - 2.0 18.5 19.0 17.0 18.32.0 + 15.2 30.5 14.2 19.9Total 100.0 99.9 99.5 99.9N 1848 1520 1255 4623
PRIMARY CARE CENTER
present 22.4 31.5 37.4 29.5less 0.5 36.1 27.5 22.3 29.50.5 - 1.0 14.7 12.0 21.4 15.61.0 - 2.0 15.3 13.4 13.1 14.12.0 + 10.3 15.5 5.3 10.7Total 98.8 99.9 99.5 99.4N 1848 1520 1255 4623




Service / Region of Residence
Travel ti«e 
(in hours) Luzon V'isayas Mindanao :
Total
DISPENSARY
present 9.8 11.4 25.2 14.5less 0.5 42.4 26.6 32.9 34.60.5 - 1.0 17.5 20.1 21.4 19.41.0 - 2.0 16.5 21.4 11.9 16.92.0 + 13.3 20.4 8.1 14.2Total 99.5 99.9 99.5 99.6N 1848 1520 1255 4623
NEWSPAPER OUTLET
present 10.6 3.6 12.0 8.6less 0.5 39.0 30.9 38.8 36.30.5 - 1.0 22.0 21.2 17.5 20.51.0 - 2.0 13.2 15.4 18.0 15.22.0 + 15.3 29.0 11.8 18.8Total 100.1 100.1 98.1 99.4N 1848 1520 1255 4623
SECONDARY SCHOOL
present 19.6 11.1 26.5 18.7less 0.5 47.6 33.3 38.5 40.40.5 - 1.0 15.4 20.5 13.9 16.71.0 - 2.0 10.8 18.0 15.2 14.42.0 + 6.1 17.0 3.9 9.1Total 99.5 99.9 98.0 99.3N 1848 1520 1255 4623
ELECTRICITY
present 41.0 17.7 24.6 28.9absent 55.6 78.0 71.2 67.2Total 96.6 95.7 95.8 96.1N 1848 1520 1255 4623
Total 40.0 32.9 27.1 100.0
NOTE: Percentages for each variable lay not add up to 100 due to rounding, and in soae 
instances, due to lissing cases.
SOURCE: Calculated froi the 1978 RPFS data set of rural ENW aged 15-^9 years.
percentage of the women.
The relative accessibility of health services varies 
by region as evident from Table 3.1. The residents of rural 
Mindanao appear to have the best access to health services 
compared to the other two regions, most notably to midwives 
or nurses who are conveniently accessible (that is, within 
one-half hour away) to about 75 percent of the sample women 
from this region. On the other hand, the sample women in 
rural Visayas have the poorest access to health services.
That rural Mindanao ranks first in terms of the 
accessibility of health services while rural Luzon only 
places second runs counter to the general picture being 
suggested by other available stastistics on health manpower 
supply in the Philippines. For instance, a study on 
physician and nurse manpower conducted in 1970 by the 
Philippine Association of Medical Colleges revealed that 
about 70 percent of the physicians were in Luzon. Of this 
proportion 34 percent were concentrated in Metropolitan 
Manila (Concepcion and Mortezo, 1982). This means that 36 
percent were distributed throughout the rest of Luzon, 
while the remaining 30 percent were distributed between 
Visayas and Mindanao. A similar situation was noted in 1980 
regarding the regional distribution of nurses. The Nurse 
Manpower Survey conducted in 1980 reported that 
Metropolitan Manila had the largest number of nurses, 
followed by Ilocos Region, also situated in Luzon, while 
Central and Western Mindanao Regions had the smallest 
(World Bank, 1984). The Mindanao advantage reflected in the 
1978 RPFS data could possibly be due to the non-coverage in 
the survey of all sample barangays from two provinces in
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Mindanao (National Census and Statistics Office, et. al . , 
1979). These provinces are located in the above-mentioned 
regions reported to have the lowest supply of nurses. Their 
exclusion may have resulted to a Mindanao sample which is 
overly represented by barangays with relatively better 
access to health services.
3-3- Accessibility of Other Community Amenities
Newspaper outlets in rural Philippines appear to be as 
sparse as hospitals (see Table 3.1). Only 9 percent of the 
women in the sample reside in barangays which have this 
type of service. Secondary schools are relatively less 
sparse with about 19 percent of the sample women residing 
in barangays with this facility. However, a relatively high 
proportion of the women are within one-half hour of a 
newspaper outlet and a secondary school (36 and 40 percent, 
respectively). Electricity also appears to be relatively 
rare in the rural parts of the Philippines, with only 29 
percent of the women residing in barangays with this 
service .
The distribution by region of the sample women by 
availability or accessibility of the above-mentioned 
facilities is also presented in Table 3.1. Accessibility of 
newspaper outlets, secondary schools and electricity is 
poorest in rural Visayas. The relatively poor accessibility 
of electricity in this region as reflected in the data is 
consistent with the national power profile for 1977 which 
reported that Visayas had the lowest service level for 
electricity with only 10 percent of households served 
(Philippines, 1977). Between rural Luzon and rural
Mindanao, the differences in the relative accessibilities 
of newspaper outlets and secondary schools are not marked, 
however, the accessibility of electricity is higher in 
rural Luzon (41 percent) than in rural Mindanao (25 
percent) .
3.4. Distribution of Ever-Married Women by Selected 
Characteristics and by Travel Time to 
Community Services
In assessing the effects of community factors (such as 
availability of health services) on infant and child 
mortality, it is important to examine whether the 
characteristics of the mothers (such as level of education) 
vary by degree of proximity to the services. This is 
because the demographic and socio-economic characteristics 
of the mother have significant influences on the survival 
chances of her childre’n. In the case of the present 
analysis, the outcome of this examination provides the 
basis for deciding to control in the mortality analysis for 
the following individual 1 eve1-variab1es: (a) education of
the mother;(b) education of the father; (c) occupation of 
the father; and (d) region of residence.
3.4.1. Distribution of Ever-Married Women by Education 
of these Women and of the Husbands
Table 3.2 shows that a relatively high proportion of 
women living closer to the services appear to have high 
educational qualifications (that is, secondary or over), 
most notably those in barangays with a doctor (40 percent), 
a hospital (43 percent), or a newspaper outlet (41 
percent). Similarly, the educational levels of the husbands
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Table 3.2. Percentage Distribution of Saiple Woien by levei of Education and by Travel 
Tiie to Couunity Services
Service / : ..
Respondent's level of education
Travel t i ie  
tin hours;




present 3.6 56.0 25.7 14.7 100.0 939
less 0.5 5.9 71.8 16.0 6.3 100.0 1538
0.5 - 1 7.2 75.0 13.9 3.9 100.0 856
1 + 11.7 76.9 9.0 2.4 100.0 1283
MIDWIFE or NURSE 
present 6.5 64.9 18.5 10.2 100.1 2169
less 0.5 5.4 73.4 16.6 4.6 -- 100.0 963
0.5 - 1 7.1 75.8 14.0 3.2 100.1 666
1 + 12.0 78.1 8.3 1.6 100.0 818
HEALTH WORKER
present 7.0 58.9 23.9 10.1 99.9 1037
less 0.5 4.3 70.8 16.5 8.4 100.0 1518
0.5 - 1 6.4 74.9 15.0 3.8 100.1 768
1 + 11.6 77.2 8.5 2.7 100.0 1276
HOSPITAL
present 5.5 51.3 28.6 14.6 100.0 199
less 0.5 5.8 66.1 18.4 9.7 100.0 1547
0.5 - 1 4.6 71.5 18.1 5.8 100.0 1104
1 + 10.5 76.1 10.2 3.2 100.0 1766
PRIMARY CARE CENTER
present 5.8 64.9 20.1 9.2 100.0 1362
less 0.5 5.1 69.3 16.4 9.2 100.0 1366
0.5 - 1 6.6 73.7 16.2 3.5 100.0 722
1 ♦ 12.2 76.6 9.3 1.9 100.0 1144





Respondent’s level of education
Travel time 
lin hours; :





less 0.5 6.0 67.6
0.5 - 1 6.1 73.1
1 + 10.9 78.0
NEWSPAPER OUTLET
present 2.8 56.1
less 0.5 5.6 68.4
0.5 - 1 5.9 74.1
1 + 11.2 74.5
SECONDARY SCHOOL
present 3.4 6 0 . 7
less 0.5 5.6 69.6
0.5 - 1 7.5 77.2
1 + 13.3 75.7
ELECTRICITY
present 4 . 1 62.6
absent 6.6 73.9
Total 7 . 4 70.5
2 4 . 4 13.0 100.0 671
17.9 8.6 100.1 1601
16.4 4.3 99.9 897
8.6 2.4 99.9 1438
27.1 14.0 100.0 399
17.9 8.1 100.0 1677
15.3 4.6 99.9 947
10.4 3.9 100.0 1575
23.2 12.7 100.0 863
17.3 7.5 100.0 1869
13.1 2.2 100.0 772
8 . 4 2.7 100.1 1085
21.1 12.1 99.9 1335
13.3 4.2 100.0 3106
15.6 6.5 100.0 4623
NOTE: Nuiber of cases for each variable lay not add up to the total N due to "not stated 
SOURCE: saie as in Table 3.1.
cases.
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of women who live in barangays where services are located 
or are within one-half hour of them tend to be higher than 
for those in barangays remote from the services (see Table 
3.3). This reflects what Schultz (1984) calls assortative 
mating. In this case, better educated women tend to marry 
men with educational qualifications equal to or higher than 
their own .
3.4.2. Distribution by Occupation of the Husband
As evident from Table 3.4, the proportion of women 
whose husbands are engaged in agricultural jobs is lower 
among women located closer to the services. The reverse is 
true for the proportion of women whose husbands work in 
non-agricultural occupations. That is, the proportion with 
husbands in non-agricultural jobs is higher among women 
residing in areas more proximate to the services. The 
lowest proportion (27 percent) of women whose husbands are 
engaged in agriculture is observed among women residing in 
barangays with newspaper outlets. This finding supports the 
use of newspaper outlet as a measure of levels of community 
development. This remark, however, rests on the assumption 
that the proportion of non-agricultural workers indicates 
the extent to which the community has been able to move 
away from an exclusively agricultura1-based source of 
income, and thus reflects the level of development of the 
area. Under the same assumption, the variables "secondary 
school" and "electricity" appear to be relatively weak 
indicators of levels of community development. Among the 
women residing in barangays where a secondary school is 
present or where electricity is available, a comparatively
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Table 3.3. Percentage Distribution of Saipie Wo»en by Level of Education of the Husband and by 
Travel Tiie to Coaiunity Services
Service / ; .........
Husband's level of education
Travel tiie  : 
lin hours)




present 3.0 51.7 28.8 16.5 100.0 939less 0.5 6.5 66.4 21.1 5.9 99.9 15360 . 5 - 1  
1 +
6.7 70.6 19.3 3.5 100.1 856
11.0 75.8 10.8 2.5 100.1 1283
MIDWIFE or NURSE
present 5.8 60.5 22.8 10.8 99.9 2169
less 0.5 6.4 68.5 20.7 4.4 100.0 9630.5 - 1 6.6 73.0 17.3 3.2 100.1 6661 + 11.5 76.3 11.0 1.2 100.0 818
HEALTH WORKER
present 4.9 56.0 27.0 12.0 99.9 1037
less 0.5 5.5 65.3 21.1 8.2 100.1 15180.5 - 1 6.0 70.4 20.3 3.3 100.0 7681 + 11.4 75.3 10.7 2.6 100.0 1276
HOSPITAL
present 3.0 50.8 29.1 17.1 100.0 199less 0.5 5.8 61.1 23.6 9.5 100.0 15470.5 - 1 5.7 65.3 22.7 6.2 99.9 1104
1 + 9.5 74.5 12.7 3.3 100.0 1766
PRIMARY CARE CENTER
present 5.8 60.6 24.4 9.2 100.0 1362
less 0.5 5.4 64.5 20.6 9.4 99.9 1366
0.5 - 1 5.1 69.5 21.1 4.2 99.9 722
1 + 11.6 75.3 11.1 2.0 100.0 1144




Service / :.. Husband's level of education
Travel tiie 
lin hours) :




present 3.4 56.6 26.8 13.1 99.9 671
less 0.5 6.4 61.6 22.7 9.3 100.0 1601
0.5 - 1 5.5 68.8 21.9 3.8 100.0 897
1 + 10.6 76.1 10.8 2.5 100.0 1438
NEWSPAPER OUTLET
present 3.0 52.9 26.1 17.8 99.8 399
less Ö.5 5.5 63.3 22.7 8.5 100.0 1677
0.5 - 1 5.8 68.0 22.4 3.8 100.0 947
1 ♦ 10.5 73.5 12.4 3.6 100.0 1575
SECONDARY SCHOOL
present 3.4 55.0 29.3 12.2 99.9 863
less 0.5 5.8 65.2 20.7 8.3 100.0 1869
0.5 - 1 6.1 74.1 17.6 2.2 100.0 772
1 + 12.9 73.7 10.8 2.6 100.0 1085
ELECTRICITY
present 4.5 56.3 27.0 12.2 100.0 1335
absent 8.0 71.2 16.3 4.4 99.9 3106
Total 7.1 66.8 19.4 6.7 100.0 4623
NÖTE: saie as in Table 3.2. 
SOURCE: sa»e as in Table 3.1.
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Table 3.4. Percentage Distribution of Saiple Woien by Occupation of the Husband and by Travel 
Tiie to Conunity Services
Service /
Husband's Occupation
Travel tiie  
(in hours) :
None Profes- Agricul- Service
sional tural
Manual : Total N
DOCTOR
present 1.1 20.2 37.8 7.1 33.7 99.9 939
less 0.5 0.5 7.6 62.7 5.1 24.1 100.0 1538
0.5 - 1 0.4 6.0 77.0 2.6 14.1 100.1 856
1 + 0.3 2.6 87.4 0.7 8.6 100.0 1283
MIDWIFE or NURSE
present 0.8 12.8 55.1 5.3 25.9 99.9 2169
less 0.5 0.5 6.4 66.9 4.3 21.9 100.0 963
0 . 5 - 1 0.2 5.1 80.3 2.3 12.2 100.1 666
1 + 0.2 2.4 88.6 0.5 8.2 99.9 816
HEALTH WORKER
present 0.9 15.9 48.2 5.9 29.0 99.9 1037
less 0.5 0.6 9.3 59.0 5.4 25.8 100.1 1518
0.5 - 1 0.4 6.1 76.2 2.7 14.6 100.0 768
1 + 0.3 2.9 87.0 0.9 8.9 100.0 1276
HOSPITAL
present 1.5 21.1 33.7 9.5 34.2 100.0 199
less 0.5 0.6 10.9 54.5 5.6 28.2 100.0 1547
0.5 - 1 0.8 9.1 64.2 4.1 21.7 99.9 1104
1 + 0.2 4.7 83.8 1.3 10.0 100.0 1766
PRIMARY CARE CENTER
present 0.4 12.8 52.2 5.5 29.0 99.9 1362
less 0.5 1.0 10.3 59.0 5.4 24.2 99.9 1366
0.5 - 1 0.4 6.4 77.0 2.1 14.1 100.0 722
1 + 0.2 2.7 88.4 1.0 7.7 100.0 1144






Travel t i ie  
(in hours) :
None Profes- Agricul- Service
sional tural
Manual : Total N
DISPENSARY
present 0.4 17.9 42.8 6.7 32.2 100.0 671
less 0.5 0.7 9.7 57.7 5.5 26.2 99.8 1601
0.5 - 1 0.7 8.0 70.8 2.8 17.7 100.0 897
1 + 0.3 3.1 86.9 1.3 8.6 100.2 1438
NEWSPAPER OUTLET
present 0.8 21.3 26.6 10.0 41.4 100.1 399
less 0.5 0.7 9.8 59.3 4.8 25.3 99.9 1677
0.5 - 1 0.7 6.9 72.1 3.2 17.1 100.0 947
1 + 0.2 5.0 82.5 1.7 10.7 100.1 ■ 1575
SECONDARY SCHOOL
present 0.7 16.9 49.0 7.1 26.3 * 100.0 863
less 0.5 0.6 9.7 58.6 4.8 26.3 100.0 1869
0.5 - 1 0.4 3.5 80.4 2.2 13.5 100.0 772
1 + 0.4 3.3 86.8 0.8 8.7 100.0 1085
ELECTRICITY
present 1.2 15.1 41.8 7.8 34.0 99.9 1335
absent 0.3 5.9 77.5 2.1 14.2 100.0 3106
Total 0.5 8.5 67.1 3.8 19.9 99.8 4623
NOTE: saie as in Table 3.2.
SOURCE: saie as in Table 3.1.
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much higher proportion have husbands working in agriculture 
(49 and 42 percent, respectively). It appears that the 
access i b i l i t y  of secondary schools and the a vailability of 
e l e c tricity are more affected by explicit efforts to 
increase their acces s i b i l i t y  in the rural Philippines. This 
is p a r t i cularly true for the supply of elec t r i c i t y  in the 
rural areas. The power development program of the 
Philippines aims at total e l e c t r i f i c a t i o n  of the country by 
1990 (Philippines, 1977).
3.4.3. Distribution by Demographic Characteristics of 
Women
Table 3.5 shows the su mm ary indicators of the 
d e m o g raphic charact e r i s t i c s  - mean age, mean CEB, percent 
childless, and percent with at least six children - of the 
sample women by travel time to the services. As evident 
from this table, the mean age and mean CEB do not vary 
m a r kedly across the categories for any variable. The mean 
age ranges narrowly from 33 to 35 years, while the mean CEB 
is around 5 children. However, larger differences are noted 
in the percent childless and the percent with at least six 
children. The proportion without children is generally 
higher among women residing in barangays with services and 
among those who are at least one hour away from the 
services. On the other hand, the highest percentage with at 
least six children is generally observed among women who 
are at least one hour away from the services, while the 
lowest is found among women residing in barangays with the 
services. The higher percent childless in the first and 
last categories of the community variables could possibly
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Table 3.5. Mean Age, Mean CEB and Proportion of Sanple Hoien of Parity Zero, and of Parity 
Six or Over by Travel Tiie to Couunity Services
Service / : 













present 34.20 4.59 4.9 35.0 939
less 0.5 34.50 5.01 3.3 39.9 1538
0.5 - 1 34.27 4.99 4.2 42.2 856
1 ♦ 33.27 4.83 5.9 39.8 1283
MIDWIFE or NURSE
present 34.03 4.80 4.7 37.7 2169
less 0.5' 34.45 4.93 3.2 39.6 963
0.5 - 1 34.09 5.00 4.5 41.7 666
1 ♦ 33.61 4.87 5.7 41.2 818
HEALTH WORKER
present 33.87 4.68 4.1 34.6 1037
less 0.5 34.65 4.91 4.2 39.9 1518
0.5 - i 34.35 5.03 3.6 42.4 768
1 + ’ 33.30 4.89 5.7 40.8 1276
HOSPITAL
present 33.81 4.53 6.0 35.2 199
less 0.5 34.57 4.90 3.7 38.8 1547
0.5 - 1 34.08 4.76 4.6 38.3 1104
1 + 33.62 4.95 5.0 40.8 1766
PRIMARY CARE CENTER
present 33.86 4.70 5.1 36.6 1362
less 0.5 34.68 4.94 3.3 39.2 1366
0.5 - 1 34.01 5.00 3.7 40.7 722
1 + 33.51 4.92 5.9 41.7 1144
Total 34.05 4.87 4.5 39.3 4623
(continued)
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Table 3.5. i continued)
Service / :













present 33.66 4.77 5.7 37.3 671
less 0.5 34.47 4.90 3.6 38.9 1601
0.5 - 1 34.16 4.83 3.9 39.2 897
1 + 33.69 4.92 5.5 40.8 1436
NEWSPAPER OUTLET
present 33.86 4.59 4 . 0 33.3 399
less 0.5 34.44 4.90 4.2 39.2 1677
0.5 - 1 34.33 4.90 3.7 40.5 947
1 + 33.48 4.90 5.5 40.2 1575
SECONDARY SCHOOL
present 34.40 4.84 4.3 37.4 863
less 0.5 34.36 4.95 3.6 39.5 1869
0.5 - 1 33.86 4.78 4 . 4 39.4 772
1 + 33.35 4.85 6.2 40.6 1085
ELECTRICITY
present 34.35 4.72 4.6 40.1 1335
absent 33.86 4.92 4.5 41.2 3106
Total 34.05 4.87 4.5 39.3 4623
NOTE: saie as in Table 3.2.
SOURCE: saie as in Table 3.1.
be due to a higher proportion of young and perhaps 
relatively newly married women who might not have had their 
tirst births as of the time of the survey. On the other 
hand, the pattern exhibited by the percentage with at least 
six children suggests that fertility is highest among women 
most remote to the services, and lowest among those closest 
to the services.
Thus far, the data show that basic health care 
services such as midwives, barangay health workers and 
primary care centers are more accessible in rural areas of 
the Philippines, compared to doctors, hospitals and 
dispensaries. Because of their greater accessibility, one 
might expect that their impact on infant and child 
mortality in rural Philippines could be significant. It has 
also been shown that the more accessible to health services 
or the more developed a barangay is, the higher are the 
socio-economic characteristics of the population. This 
raises the need to control for the socio-economic 
characteristics of the mothers in the mortality analysis 
because of the possibility that the mortality differences 
observed by travel time to services are caused by the 
differences in these characteristics.
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Chapter 4
Differentials in Infant and Child Mortality
As described in the preceding chapter, there is a 
marked variability in the levels of development among 
barangays, and a substantial inequality in the 
accessibility of the various health services to rural 
residents in the Philippines. This situation makes the 
rural Philippines a good setting for an analysis of the 
association of the accessibility of health services and the 
level of general development with infant and child
mortality. The present chapter presents the results of such 
an analysis. The roles of the socio-economic 
characteristics of women in the survival of their children 
are likewise ascertained.
4.1. Differentials by Selected Socio-economic
Characteristics of the Respondents
Several empirical investigations reviewed in Chapter 1 
have shown the importance of the socio-economic
characteristics of the mother in influencing the child's 
chances of survival. In this section, the associations 
between mortality in the first four years of life and each 
of the following individual level variables - education of 
the mother, her region of residence, education of the 
mother's husband, and his occupation are examined. The use 
of these variables require some comments. First, they are 
constructed based on the conditions existing at the time of 
the survey. The characteristics of the respondent and those
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of her husband recorded at the time of the interview may 
not be the same as existed during the relevant four-year 
period, that is, at the time of birth of the child and 
during the subsequent four years of his or her life. But 
for the purposes of this analysis, it is assumed that the 
characteristics of both the mother and the father have 
remained largely the same since the initiation of the 
woman's childbearing. Second, the information about the 
husband that was collected in the survey refer to the most 
recent husband of the respondent. Thus, there is a 
possibility that the reported characteristics of the 
husband (such as, education and occupation) may not be of 
the biological father of the child. Preliminary examination 
of the data, however, revealed that 95 percent of the
sample women were married only once. Thus, it can be safely 
assumed that in most cases the current husband is the 
biological father of the child in question.
4.1.1. Differentials by Education of the Mother
In rural Philippines, increasing the educational level 
of the mother is important in reducing the risk of a child 
dying during the first four years of life. As can be
observed from the data presented in Table 4.1, infant and
child mortality is highest among children whose mothers did 
not receive any formal education at all, and lowest among 
those whose mothers attained college or higher level of 
education. Mortality in infancy (lqO) and in ages
1-3 years (3ql) for children whose mothers attended college 
or higher education is 25 percent and 10 percent of the 
corresponding mortality of children with mothers with no
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Table 4.1. Estiaates of Infant and Child Mortality, and 95 Percent Confidence Liiits of 4q0 
by Selected Characteristics of Ever-Married Woaen, Rural Philippines









Total 94 ( 85, 103) 71 25 3690
Education of the Woaan
None 203 (127, 279) l4l 72 109Priaary 120 (101, 139/ 88 - 35 1102Interaediate 84 i 70, 98) Ö4 21 1571Secondary 72 ( 52, 92) 56 17 667College and over 42 ( 17, 67) 35 7 243
Education of the Husband
None 132 ( 75, 189) 95 4l 135Priaary 111 ( 93, 129) 82 32 1178Interaediate 95 ( 79, 111) 71 26 1351Secondary 73 ( 55, 91) 57 17 778College and over 48 ( 21, 75) 39 9 248
Occupation of the Husband •
Prof..clerical, etc. 28 ( 9, 47) 24 4 288Service-related 74 ( 57, 91) 57 18 917Faraers 111 ( 95, 127) 82 32 1496Other Agricultural 103 ( 84, 122) 76 29 977
Region of Residence
Luzon 72 ( 59, 85) 56 17 1565Visayas lib ( 97, 135) 85 34 1101Mindanao 103 ( 84, 122) 76 29 1024
NOTES: Estiiates of 4q0 are obtained using Preston and Palloni Method, and assuring the age-specific 
■ortality pattern of the "West" Coale-Deaeny Model Life Tables.
Values of lqO are estiaated fro« the "West" levels of aortality iaplied by the 4q0 estiaates.
Values of 3ql are estiaated by applying the foraula:
(3) = [ (1) - (2) ] / [ 1000 - (2) J 1 1000
Figures in parentheses refer to the 95 percent confidence liaits of 4q0.
N refers to the nuaber of CEB to ever aarried woaen (EMW) aged 25-29 years.
SOURcE: calculated fro« the 1978 RPFS data set of rural EMW aged 15 to 49 years.
education .
The differentials of child mortality by mother's 
education are greater, compared to the differences in 
infant mortality. This pattern is consistent with the view 
that exogenous factors such as nutrition and hygiene, which 
are related to the socio-economic status of the parents, 
are more important determinants of child mortality compared 
to infant mortality (Trussell and Hammerslough, 1983). It 
needs to be emphasized, however, that the values of lqO and 
3 q 1 were estimated from the "West” levels of mortality 
corresponding the 4q0 estimates. As such, the patterns of 
infant and child mortality differentials indicated in Table 
4.1 and in the subsequent tables in this chapter may simply 
be artefacts of the "West" model life tables and may not be 
necessarily present in the data.
Table 4.1 also presents the 95 percent confidence 
limits of the estimates of 4q0 by mother's education. It 
must be mentioned that the educational classifications as 
used in this section and in the subsequent sections refer 
to the highest level of education attained. As indicated 
in this table, differences in mortality before exact age 
four are not significant for adjacent categories excepting 
"primary" and "intermediate". For the non-adjacent 
categories, the differences are all significant.
4.1.2. Differentials by Education of the Husband
An inverse association between father's education and 
infant and child mortality can also be noted from the data 
in Table 4.1. However, the differences in mortality due to 
father's education are not as marked as the differentials
by mother's education. For example, Table 4.1 shows that an 
improvement in the level of education of the father from 
"none" to the "secondary" level makes no significant 
difference in the survival of a child during the first four 
years of life. Significant differences in mortality can 
only be found between children whose fathers attained 
college or higher education and children whose fathers 
attended elementary education (that is, either primary or 
intermediate), and between the former group and those whose 
fathers received no formal education at all. The lesser 
impact of the education of the father upon the survival of 
the child, compared to that of the mother, is to be 
expected since it is the mother who takes greater 
resposibi1ity for child care (Frenzen and Hogan, 1982). 
According to Hobcraft, et. al . ( 1984 ), the variations in 
child mortality by level of education of the father are 
more of a reflection of the impact of socio-economic status 
of the family than the quality of child care.
4.1.3. Differentials by Occupation of the Husband
The classification scheme used for father's occupation 
distinguishes "farmers" from "other agricultural" workers. 
The former consists of farm managers, farm supervisors, 
fishermen and hunters. The latter consists of non self- 
employed agricultural workers. The third category is made 
up of the professionals, clerical and sales workers, while 
the fourth consists of manual and service-related workers.
Substantial differences in infant and child mortality 
by the occupation of the father also exist. Children whose 
fathers work in agricultural jobs (that is, either in the
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category "farmers" or "other agricultural") have the 
highest mortality during infancy and in the subsequent
three years of life (see Table 4.1). On the other hand ,
children who s e fathers belong to the professional category
have the lowest mortality . The probability of dying before
exact age four for this group is about 73 and 75 percent
1 ower than for children with fathers in the categories
"other agricultural" and "farmers" respectively, and around 
62 percent lower than for children whose fathers are manual 
and service-related workers. Table 4.1 shows that the 
differences in mortality are significant between the 
category "professional, clerical and sales" and each of the 
other three categories, and between the categories 
"farmers" and "service-related workers". The observed 
variations in mortality during the first four years of life 
by occupation of the father reflect the impact of the 
socio-economic status, income and living conditions, all of 
which indirectly affect mortality at ages 0-4 years 
(Frenzen and Hogan, 1982; Hobcraft, et.al., 1984).
4.1.4. Differentials by Region of Residence
Infant and child mortality vary by region of residence 
(see Table 4.1). The probability of dying before age four 
among children in rural Visayas is significantly higher 
than that for the children in rural Luzon. However, between 
rural Visayas and rural Mindanao, the difference in 
mortality in the ages 0-3 years is not significant. Between 
rural Mindanao and rural Luzon, the difference in mortality 
in the same ages is also not significant. These results 
appear to differ from the findings of Concepcion (1982),
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which showed Mindanao to have the highest child mortality. 
In this study, it was found that the pronounced mortality 
difference between Luzon and Visayas disappeared after 
holding all other factors constant, while the mortality 
d i s a d v a n t a g e  of Mindanao was heightened. The exclusion of 
the urban barangays in the present analysis possibly 
explains the disc r e p a n c y  in the results. The rural areas of 
Visayas are probably the most d i s a d vantaged socio­
economically, and in terms of the provisions of health 
care. The latter is confirmed by the data in Table 3.1 
which show the residents of rural Visayas having the 
poorest access to health services.
4.2. Differentials by Travel Time to Health Services
It is a general e x p e c t a t i o n  that travel cost, as a 
composite of both cash outlay, if any, and some valuation 
for the amount of time spent in transit, acts as a
deterrent to using health services (Akin, et.al. , 1985 ). In
view of this expectation, it is h ypothesized that infant
and child m o r t a l i t y  increases with travel to health
services. In this section, an attempt will be made to 
examine the validity of this hypothesis.
The estimates of infant and child m o r t ality by travel 
time to health services are presented in Table 4.2 and 
g r a p h i c a l l y  shown in Appendix D. The estimates indicate an 
asso c i a t i o n  between infant and child mor t a l i t y  and travel 
time to such services in the hypo t h e s i z e d  direction. The
variable "dispensary" appears to have the greatest inverse 
effect on mortality. The p robability of dying before 
reaching the fourth birthday among children residing in
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laDle 4.2. Estiaates of Infant ana Child Mortality, and 95 percent Confidence Lints of 4qO 
by Travel Tiie to Couunity Services, Rural Philippines





lqO 3ql : N
DOCTOR
present 62 l 62, 102) 63 20 669less 0.5 77 ( 61, 93; 59 19 11020.5 - i 92 { 69, 115; 69 25 6261 and over 113 ( 96, 130) 63 33 1271
MIDWIFE or NURSE
present 75 ( 62, 66) 56 16 1666less 0.5 67 t 66, 106; 66 22 7050.5 - i 114 i 67, l4i; Ö4 33 5321 and over 124 (101, 147; 90 37 762
HEALTH WORKER
present 69 ( 51, 67) 54 16 727less 0.5 64 ( 66, 100) Ö4 21 10900.5 - 1 90 ( 67, 113) 66 24 5961 and over 116 l 96, 134; 65 34 1261
HOSPITAL
present 70 ( 31, 109; 55 16 164less 0.5 77 ( 61, 93) 59 19 11160.5 - 1 91 ( 70, 112) 69 24 7431 and over 106 ( 93, 123) 60 30 1663
PRIMARY CARE center





Infant and child Mortality iper lOuuj






present 50 1 32, 68) 4i 9 566
less 0.5 84 1 68, 100) 04 21 1160
0.5 - 1 99 i 77, 121) 74 27 682
1 and over 117 l 99, 135) 86 34 1272
NEWSPAPER OUTLET
present 61 ( 36, 86) 49 13 345
less 0.5 78 l 63, 93) 60 19 1206
0.5 - 1 97 ( 74, 120) 73 26 045
1 and over 112 ( 96, 128) 82 33 1491
SECONDARY SCHOOL
present 88 ( 66, 110) 67 23 639
less 0.5 74 l 60, 88) 57 18 1406
0.5 - 1 102 ( 77, 127) 76 28 583
1 and over 118 ( 98, 138) 86 35 1050
ELECTRICITY
present 61 ( 46, 76) 49 13 1010
absent 78 1 68, 88) 60 19 2542
NOTES: saie as in Table 4.1 
SOURCE: saae as in Table 4.1
barangays with a dispensary is significantly lower than for 
children living in barangays which are at least one-half 
hour away from one.
The accessibility of a midwife or nurse, a health 
worker, and a primary care center also show an inverse 
effect on mortality. Significant differences in mortality 
during the first four years of life can be observed between 
children residing in barangays where these services are 
present and children in barangays which are at least one 
hour from these services (see Table 4.2).
A significant diffference in mortality can also be 
observed between children residing in barangays which are 
within one-half hour of a doctor one and those in barangays 
which are at least one hour away. This finding tends to 
differ from that in a related study done by Engracia (1983) 
wherein the accessibility of a doctor was found to have no 
important bearing upon the survival of infants in rural 
Philippines. In the same study, the accessibility of a 
hospital emerged as an important determinant of infant 
mortality. However, in the present analysis, this variable 
seems not to have an effect on mortality in the first four 
years of life. Perhaps its impact is obscured by 
considering all deaths before exact age four together in 
the analysis. The findings of the Bicol Multipurpose 
Supplemental Survey conducted in 1981, however, lend 
support to the non-significance of the variable "hospital". 
In this survey, it was found that modern home deliveries, 
immunization and well-baby care were not emphasized by 
private clinics, private hospitals, and public hospitals 
(Akin, et.al., 1985: 141). For immunization services, many
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barangays in Bicol (a region in Luzon) depended totally on 
rural health units (RHUs). For home deliveries, the choice 
for most barangays was either an RHU midwife or a 
traditional birth attendant.
The importance of the accessibility of a midwife or 
nurse, a health worker and a primary health care center to 
the survival in the first four years of life is to be 
expected. The bulk of primary health care extended to the 
rural areas is made through the RHUs and the primary 
health care centers or barangay health stations (World 
Bank, 1984). These facilities provide, among others, 
services related to maternal and child health care, family 
planning and nutrition (see Section 1.3.6). At the primary 
health care centers, it is the midwife who mainly carries 
out such functions, being the person in charge of the 
center. She is usually assisted by a team of volunteer
health wo rkers.
The significance of access to a dispensary for child 
survival also does not come as a surprise. The cost 
advantage that government clinics have over public
hospitals, private clinics, and private hospitals may 
explain the significant effect of the accessibility of a 
dispensary upon the survival chances of a child before age
four. Government clinics, at least in principle, are 
expected to provide free services and medicines to patients 
(Akin, et. al . , 1 985 ). In Bicol, this expectation appears
to be true. The Bicol Multipurpose Supplemental Survey 
reported that the cost of outpatient visit was lowest in 
all cases at RHUs, followed by public hospitals, private
clinics, and private hospitals in that order.
4.3. Differentials by Proximity/ Availability of Other
Community Amenities
Studies on mortality differentials have highlighted 
the fact that the level of mortality is strongly correlated 
with development. For instance, Frenzen and Hogan (1982) 
found that in rural Thailand, infant mortality in more 
developed districts was significantly lower than in less 
developed districts. In the Philippines, Flieger, et. al . 
(1981) noted that the low-mortality provinces in 1970 were 
also those with large or important urban centers, 
indicating a linkage between mortality and development.
This section focuses on the examination of the 
differentials of infant and child mortality by proximity of 
newspaper outlet, a secondary school, and by the 
availability of electricity in the barangay. As already 
mentioned, these variables are considered as indicators of 
the level of general development in the present analysis.
The accessibility of a newspaper outlet shows an 
inverse effect on mortality before age four. Mortality at 
these ages among children who are within one-half hour of 
such a facility is significantly lower than for children 
who are at least one hour away from one (see Table 4.2). 
The effect shown by the variable "secondary school" is not 
quite understandable. The difference in mortality before 
age four is not significant between children in barangays 
where a secondary school is present and those living in 
barangays which are at least one hour of such a facility. 
However, between those living in barangays which are within
one-half hour away and the latter, the difference is 
significant. This pattern could thus be spurious.
The presence of electricity appears not to make any 
difference at all in the survival of children before the 
exact age of four years. This result does not seem to agree 
with that of Flieger, et. al (1981). In their investigation 
of the linkage between development and mortality in the 
Philippines, the authors found a high correlation between 
the proportion of provincial towns in 1970 with electricity 
and the life expectancy of the population of a province.
In the subsequent analyses, however, the effect of 
the variable "electricity" shows up when the education of 
the mother, occupation of the father and the region of 
residence are introduced as control variables. This 
indicates that its effect varies according to the 
individual characteristics of the parents and possibly is 
masked when no control is applied for the effects of these 
characteristics.
4.4. Differentials by Travel Time to Community Services,
Controlling for Socio-economic Characteristics of the 
Respondents
The percentage distributions of sample women by 
selected socio-economic characteristics of these women and 
by travel time to services show a higher proportion of 
better educated women, women whose husbands are better 
educated, and women whose husbands work in non-agricultura1 
occupations residing in barangays with services and in 
those which are more proximate to these services (see 
Tables 3.2 to 3.4). This raises the possibility that the 
differentials observed by travel time to community services
are the effects of socio-economic characteristics of
respondents. To take account of this possibility, the 
effects of proximity to the services are evaluated after 
controlling for the selected individual socio-economic 
variables. Because of the small number of cases (that is, 
CEB of women aged 25-29 years) per cell, this portion of 
the analysis uses only two categories of travel time to 
services.
4.4.1. Education of the Mother
As is evident from Table 4.3, the differences in 
infant and child mortality due to the differential
accessibility of community services are marked among 
children of women with none or primary education, with the 
largest differences being those due to the differential 
access of a dispensary. It can be noted that among the 
children of women with none or primary education, the 
difference in mortality before age four is significant 
between those who are within one-half hour of a
dis pensaryand those who are at least one-half hour of the 
same facility. The differences in mortality before age four 
due to the differential access of a midwife or nurse are 
also significant for children whose mothers have none or 
primary education. The effects of the accessibility of a 
health worker, a primary care center and newspaper outlet 
fail to show up when control for the mother's education was 
applied .
Rosenzweig and Schultz (1982), in their analysis of 
the data from Colombia, ,also found that in the urban 
populations of that country, where public health
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Table 4.3. Estimates of Infant and Child Mortality, and 95 Percent Confidence Liiits of 4q0 by Travel 
Tiie to Couunity Services and by Mother's Education
None or Priiary
Education of the Mother 
Interiediate Secondary or over
Travel tiie Confidence(in hours) 4q0 Liiits lqO
DOCTOR
present or < 0.5 109 ( 77, 141) 800.5 and over 132 (109, 155) 95
MIDWIFE OR NURSE
present or < 0.5 96 ( 73, 119) 720.5 and over 154 (125, 183) 110
HEALTH WORKER
present or < 0.5 103 ( 72, 134) 760.5 and over 135 (112, 158) 97
HOSPITAL
present or < 0.5 84 ( 49, 119) 640.5 and over 134 (112, 156) 97
PRIMARY CARE CENTER
present or < 0.5 99 ( 74, 124) 740.5 and over 145 (118, 172) 104
DISPENSARY
present or < 0.5 79 ( 54, 104) 610.5 and over 152 (127, 177) 109
SECONDARY SCHOOL
present or < 0.5 109 ( 80, 138) 80
0.5 and over 134 (110, 158) 97
NEWSPAPER OUTLET
present or < 0.5 103 ( 69, 137) 760.5 and over 131 (109, 153) 95
ELECTRICITY
present 75 ( 41, 109) 58absent 142 (120, 164) 102
NOTES: saie as in Table 4.1
SOURCE: saie as in Table 4.1
3ql N : 4q0
Confidence
Liiits lqO 3ql N : 4q0
Confidence
Liiits lqO 3ql N
32 360 81 ( 62, 100) 62 20 799 64 ( 45, 83) 51 14 63441 848 88 ( 68, 108) 67 23 772 72 ( 42, 102) 56 17 276
26 614 78 ( 62, 94) 60 19 1046 62 ( 44, 80) 49 14 71449 594 94 ( 69, 119) 71 25 525 77 ( 40, 114) 59 19 195
29 379 75 ( 57, 93) 58 18 819 67 ( 47, 87) 53 15 61942 829 94 ( 73, 115) 71 25 742 65 ( 36, 94) 51 15 287
21 245 84 ( 61, 107) 64 21 558 56 ( 35, 77) 45 12 47841 962 84 ( 67, 101) 64 21 1012 75 ( 50, 100) 58 18 431
27 531 84 ( 66, 102) 64 21 904 58 ( 40, 76) 47 12 61746 677 86 ( 65, 107) 65 22 658 80 ( 49, 111) 61 20 289
19 444 80 ( 60, 100) 61 20 717 62 ( 42, 82) 49 14 56648 764 89 ( 70, 108) 67 24 851 71 ( 44, 98) 55 17 340
32 443 79 ( 62, 96) 61 19 942 58 ( 40, 76) 47 12 66141 765 94 ( 71, 117) 71 25 626 91 ( 55, 127) 69 24 243
29 306 74 ( 55, 93) 57 18 714 57 ( 37, 77) 46 12 53140 901 92 ( 73, 111) 69 25 857 77 ( 50, 104) 59 19 377
18 233 58 ( 36, 80) 47 12 425 63 ( 38, 88) 50 14 35245 934 87 ( 70, 104) 66 22 1091 71 ( 49, 93) 55 17 517
infrastructure and activities exert a significant effect on 
child survival, it is the poor and the less educated who 
benefit most. According to these authors, public health 
programmes play two distinct roles in affecting health. 
First, such programmes may reduce the prices of the health 
inputs. Second, they may provide information on how to 
produce health more efficiently.
The authors gave the following argument as to why it 
is the less educated who tend to benefit most from such 
programmes. They maintained that if the informational roles
of both the health programmes and the education of the
mother are predominant in im proving child survival , then
such programmes are likely t 0 have greater effect on the
health of the children of the less educated mothers. This
difference, according to them, reflects the fact that the
availability of information i s only of value to those who
have not yet acquired the information. On the other hand,
i f the major effect of education is to increase the value
o f the time of the mother, then a higher educated woman
more likely will prefer to pay a private doctor for a quick 
consultation for her ailing child, rather than wait at a 
public health facility. However, a woman with a low 
opportunity cost would consider waiting at a government
clinic in order t 0 get a cheaper , if not free,
consultation. Under the second situation, it is again the
least educated who tend to be the ma j o r beneficiaries of
public health programmes.
Al—Kabir (1984) maintains that if the accessibility of 
health services reduces educational differentials in the 
utilization of such services, then the effect of
accessibility should be larger for the less educated. The 
data in Table 4.3 show that the differentials in mortality 
in the ages 0-3 years by mother's education are not 
significant for children who are within one-half hour of 
the services. On the other hand, for children who reside 
more than one-half hour away from the services, the 
differences in mortality due to the differences in mother's 
education are marked. This pattern is consistent with the 
view that mother s schooling could be a substitute for 
public health services. As such, its impact tends to be 
greater in areas that are least well served by the public 
health system (Rosenzweig and Schultz, 1982).
The presence of electricity in the barangay is 
associated with lower mortality among children of the least 
educated women. This reflects the impact of general
improvements in living conditions brought about by the 
availability of electricity. In a study of the impact of 
electrification in a province of Mindanao, Herrin (1977) 
noted that the availability of electricity improved the 
agricultural practices and production, often through the 
establishment of irrigation systems using e1ectric-powered 
pumps. An improvement in domestic water supplies was also 
observed. Many localities were able to use electric water 
pumps, so that safe water supply for drinking and cooking 
became less of a problem.
4.4.2. Education of the Father
When control for the education of the father was 
applied, the accessibility of a doctor, a midwife or nurse, 
a hospital, a dispensary and a newspaper outlet show
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inverse effects on the mortality before exact age four of 
the children whose fathers are least educated but these 
factors have no significant effect when fathers have 
intermediate or higher education (see Table 4.4). This 
result more likely reflects the underlying effect of income 
and suggests that travel time is a strong deterrent to 
using modern health facilities among poor families but not 
among those with higher incomes. Orubuloye and Caldwell 
(1975) observed a relatively greater proportion of educated 
parents in Isinbode, a rural community in Nigeria, taking 
children to distant health facilities. According to the 
authors, this behavior might be explained by the higher 
incomes of these parents.
When health facilities are relatively more 
accessible, differentials in mortality before age four by 
education of the father are not significant (see Table 4.4 
across rows). It appears that there are no income 
differentials in the utilization of health services when 
such services are near. This finding can be compared to 
astudy by Jain (1984), who found that the village-level 
accessibility of medical facilities in rural India exerts 
an independent effect on postneonatal mortality. The author 
maintains that the proximity of medical facilities allows 
and facilitates the treatment of sick infants across all 
households, regardless of the education of the mother and 
income of the family.
4.4.3. Occupation of the Father
The occupation of the father appears to be a rather 
poor control variable (see Table 4.5). This is because the
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Table 4.4. Estiaates of Infant and Child Mortality, and 95 Percent Confidence L iiits of 4q0 by Travel 
Tiie to Couunity Services and by Father’s Education
Education of the Father
Service /
None or Pruary : Interiediate : Secondary or over
Travel t i ie  :
(in hours) :
Confidence 
4qü L iiits lqO 3ql N : 4q0
Confidence
Liaits lqO 3ql N
Confidence 
4qu L iiits lqO 3ql N
DOCTOR
present or < 0.5 80 ( 54, 106) 61 20 434 98 ( 75, 121) 73 27 670 62 ( 44, 80) 49 14 688
0.5 and over 129 (107, 151) 94 39 879 91 ( 69, 113) 69 24 679 80 ( 51, 109) 61 20 339
MIDWIFE OR NURSE
present or < 0.5 82 ( 62, 102) 63 20 713 90 ( 71, 109) 68 24 861 60 ( 44, 76) 48 13 799
0.5 and over 146 (118, 174) 105 46 599 101 ( 74, 128) 75 28 487 93 ( 55, 131) 70 25 226
HEALTH WORKER
present or < 0.5 88 ( 62, 114) 67 23 470 97 { 75, 119) 73 26 686 52 ( 35, 69) 42 10 661
0.5 and over 127 (105, 149) 92 39 843 92 ( 70, 114) 69 25 653 90 ( 60, 120) 68 24 361
HOSPITAL
present or < 0.5 64 ( 36, 92) 51 14 289 93 ( 67, 119) 70 25 487 62 ( 41, 83) 49 14 506
0.5 and over 125 (105, 145) 91 37 1023 94 ( 75, 113) 71 25 861 71 ( 49, 93) 55 17 521
PRIMARY CARE CENTER 
present or < 0.5 90 ( 67, 113) 68 24 580 92 ( 72, 112) 69 25 786 58 ( 40, 76) 47 12 685
0.5 and over 131 (106, 156) 95 40 726 96 ( 72, 120) 72 26 559 84 ( 54, 114) 64 21 338
DISPENSARY
present or < 0.5 64 ( 42, 86) 51 14 488 90 ( 68, 112) 68 24 624 64 ( 45, 83) 51 14 614
0.5 and over 142 (118, 166) 102 45 825 98 ( 76, 120) 73 27 721 72 ( 47, 97) 56 17 409
SECONDARY SCHOOL
present or < 0.5 88 ( 64, 112) 67 23 547 88 ( 68, 108) 67 23 776 60 ( 43, 77) 48 13 722
0.5 and over 131 (107, 155) 95 40 766 104 ( 79, 129) 77 29 567 79 ( 48, 110) 61 19 300
NEWSPAPER OUTLET
present or < 0.5 75 ( 48, 102) 58 18 378 98 ( 74, 122) 73 27 614 47 f 29, 65) 39 8 559
0.5 and over 128 (107, 149) 93 39 935 91 ( 70, 112) 69 24 735 88 ( 62, 114) 67 23 466
ELECTRICITY
present 73 ( 40, 106) 57 17 246 67 ( 40, 94) 53 15 320 55 ( 34, 76) 44 12 443
absent 121 (101, 141) 88 36 1018 100 ( 81, 119) 74 28 976 78 ( 56, 100) 60 19 548
NOTES: saie as in Table 4.1. 
SOURCE: saie as in Table 4.1.
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TaDle 4.5. Estiaates of Infant and Child Mortality, ana 95 Percent Confidence L in ts  of 4q0 
by Travel Ti«e to Couunity Services and by Father's Occupation
Occupation of the Father
Service / 




4qu L in ts IqO 3qi N :
Confidence 
4q0 L iiits lqu 3qi N
DOCTOR
present or < 0.5 92 ( 73, 111) 69 25 893 66 i50, 82) 52 15 867
0.5 and over 115 ( 99, 131) 84 34 1577 60 (34, 86) 48 13 319
MIDWIFE OR NURSE
present or < 0.5 88 ( 73, 103) 67 23 1382 63 (48, 78) 50 14 980
0.5 and over 131 (111, 151) 95 4Ö 1088 68 (35, 101) 53 16 226
HEALTH WORKER
present or < 0.5 88 ( 70, 106) 67 23 929 66 (50, 82) 52 15 876
0.5 and over 118 (102, 134) 86 35 1537 56 (31, 81) 45 12 319
HOSPITAL
present or < 0.5 83 ( 62, 104) 63 21 633 67 (48, 86) 53 15 Ö44
0.5 and over 116 (101, 131) 85 34 1838 60 (4Ö, 60i 4Ö 13 561
PRIMARY CARE CENTER
present or < 0.5 96 ( 79, 113) 72 26 1112 62 (46, 78) 49 14 928
0.5 and over 118 (101, 135) 86 35 1349 73 (42, 104) 57 17 274
DISPENSARY
present or < 0.5 80 ( 62, 98) 61 20 914 64 (47, 81) 51 14 806
0.5 and over 123 (107, 139) 90 36 1552 65 (40, 90) 51 15 396
SECONDARY SCHOOL
present or < 0.5 89 ( 72, 106) 67 24 1097 66 (50, 62) 52 15 943
0.5 and over 122 (105, 139) 89 36 1368 56 (28, 64) 45 12 259
NEWSPAPER OUTLET
present or < 0.5 81 ( 62, 100) 62 20 820 64 (46, 82) 51 14 726
0.5 and over 119 (103, 135) 87 35 1649 61 (4Ü, .82) 49 13 479
ELECTRICITY
present 67 ( 43, 91) 53 15 407 59 (40, 78) 47 13 592
absent 114 (100, 128) 84 33 1964 73 (52, 94) 57 17 578
NOTES: saie as in Table 4.1 
SOURCE: saie as in Table 4.1
" non-agricultural" group is a socio-ecoaomically 
heterogeneous group since it includes both white and blue- 
collar workers. A further refinement of this category is 
not possible due to the small number of cases involved. 
This explains the seemingly inverse relation of a number of 
health variables with infant and child mortality among 
children of the non-agricu1tura1 workers. The occupational 
group "agricutural workers" is relatively more homogeneous. 
Interestingly, the community variables which show 
significant influences upon the mortality in the first four 
years of life among the children of the least educated 
women (see Table 4.3) are the same variables which are 
important in determining the mortality of children whose 
fathers are agricultural workers (see Table 4.5). Possibly 
this pattern reflects the fact that less educated mothers 
tend to have husbands working in agriculture. This behavior 
tends to agree with that hypothesized by Schultz (1984) 
regarding assortative mating, where highly educated women 
tend to marry wealthier men, and conversely.
The data in Table 4.5 also show that the differences 
in 4q0 between the "agricultural" and "non-agricultural" 
categories are significant for children living more than 
one-half hour from services but not for those residing 
within one-half hour away. This result more likely reflects 
the greater importance of family income for child survival 
in barangays which are far from health services and in 
those which are relatively less developed.
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4.4.4. Region of Residence
The effects of the community variables tend to differ 
by region. In rural Luzon where the levels of infant and 
child mortality are the lowest, the variables measuring 
development, namely "newspaper outlet" and "electricity", 
are significant factors of mortality in the ages 0-3 years 
(see Table 4.6). In rural Mindanao, where infant and child 
mortality are at the intermediate levels, relative to those 
in rural Luzon and rural Visayas, the health variables 
"midwife or nurse" and "dispensary" emerge as important 
factors in determining mortality at these ages. In rural 
Visayas where infant and child mortality are at the 
highest, none of the community variables shows an effect 
upon the mortality of children.
The result for rural Luzon seems to lend support to 
the view that there is a limit to the mortality decline 
that can be achieved by medical techniques (United Nations, 
1973). The proponents of this view claim that public health 
programmes can be extremely successful in bringing about 
rapid short-term declines in mortality, but social 
andeconomic factors are much more important in achieving 
longterm effects (United Nations, 1973).
The finding for rural Visayas is particularly 
noteworthy. It appears that changes of a more general 
societal kind, such as meeting the basic needs of the 
population, are more important for the improvement of child 
health and survival in this region. In the assessment of 
the impact of the Maternal and Child Health (MCH) Project 
in Bohol (a province in Visayas), it was found that the 
provision of midwifery services, family planning and
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Table 4.6. Estiiates of Infant and Child Mortality, and 95 Percent Confidence L iiits of 4q0 by Travel 
Tire to Coi«unity Services and by Major Island Group
Region of Residence
Service /
: Luzon : visayas Hindanao
Confidence Confidence : ConfidenceTravel tire
(in hours) : 4qO L iiits lqG 3ql N : 4q0 L iiits lqO 3ql N : 4q0 L iiits lqO
DOCTOR
present or < 0.5 64 (48, 80) 51 14 849 106 ( 78, 134) 78 30 462 82 ( 57, 107) 63 20 481
0.5 and over 84 (64, 104) 64 21 717 122 ( 97, 147) 89 36 639 119 ( 92, 146) 87 35 541
MIDWIFE OR NURSE
present or < 0.5 64 (49, 79) 51 14 1052 111 ( 87, 135) 82 32 651 68 ( 49, 87) 53 16 670
0.5 and over 90 (65, 115) 68 24 513 123 ( 93, 153) 90 36 450 163 (124, 202) 116 53 351
HEALTH WORKER 
present or < 0.5 57 (41, 73) 46 12 834 110 ( 82, 138) 81 32 491 88 ( 63, 113) 67 23 493
0.5 and over 90 (69, 111) 68 24 724 122 ( 96, 148) 89 36 604 115 ( 88, 142) 84 34 529
HOSPITAL
present or < 0.5 68 (49, 87) 53 16 655 93 ( 60, 126) 70 25 296 77 ( 48, 106) 59 19 332
0.5 and over 76 (59, 93) 59 18 911 126 (103, 149) 92 37 806 113 ( 89, 137) 83 33 690
PRIMARY CARE CENTER
present or < 0.5 62 (46, 78) 49 14 884 110 ( 86, 134) 81 32 647 77 ( 54, 100) 59 19 520
0.5 and over 88 (67, 109) 67 23 668 127 ( 96, 158) 92 39 455 123 ( 94, 152) 90 36 501
DISPENSARY
present or < 0.5 58 (42, 74) 47 12 815 100 (• 71, 129) 74 28 420 76 ( 53, 99) 59 18 491
0.5 and over 89 (69, 109) 67 24 743 126 (101, 151) 92 37 681 126 ( 98, 154) 92 37 531
SECONDARY SCHOOL
present or < 0.5 66 (51, 81) 52 15 1033 106 ( 78, 134) 78 30 477 78 ( 55, 101) 60 19 535
0.5 and over 84 (60, 108) 64 21 525 124 ( 98, 150) 90 37 624 126 ( 96, 156) 92 37 484
NEWSPAPER OUTLET
present or < 0.5 52 (36, 68) 42 10 787 120 ( 87, 153) 88 35 382 75 ( 49, 101) 58 18 382
0.5 and over 92 (72, 112) 69 25 778 114 ( 91, 137) 84 33 719 116 ( 91, 141) 85 34 638
ELECTRICITY
present 51 (34, 68) 42 9 639 83 ( 42, 124) 63 21 174 89 ( 49, 129) 67 24 197
absent 88 (69, 107) 67 23 887 117 ( 95, 139) 86 34 854 109 ( 87, 131) 80 32 801
NOTES: saie as in Table 4.1. 
SOURCE: saie as in Table 4.1.
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rudimentary preventive and child care failed to bring down 
the IMR from the base level of about 70 per thousand births 
(Williamson, 1979). Rohde and Allman (1981) suggested that 
to reduce infant mortality in the Bohol MCH Project Area 
will most likely require major attention to factors such as 
nutrition, housing, safe water supplies, and more 
comprehensive curative health services.
4.5. Differentials by Travel Time to Health Services
Controlling for the Level of Development
An improvement in the accessibility of health services 
is generally one of the beneficial changes that accompany 
development. Ruzicka and Kane (1986) maintain that the 
level of economic development determines, to a certain 
degree, the extent to which public resources maybe turned 
into social welfare programmes, including health care 
provisions. Thus, the apparent mortality differences 
attributed to the variables used in the present analysis as 
proxies for levels of development may be capturing the 
effects of the health variables. Conversely, the observed 
differences by travel time to health services might also be 
reflecting the effects of the proxy variables for 
development. The relative contributions of the levels of 
development and accessibility of health services in the 
improvement of a child^s chances of survival between birth 
and fourth birthday cannot be estimated in the present 
analysis. However, one important issue that will be 
addressed 'is whether the effects of the accessibility of 
health services vary according to the level of development
o f the barangay .
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Table 4.7 shows that in more developed barangays, the 
accessibility of a primary care center is an important 
factor in determining mortality in the ages 0-3 years, that 
is, when "newspaper outlet" is used as a proxy variable for 
the level of development. With "secondary school" as an 
indicator of development, accessibility of a midwife or 
nurse emerges as a significant factor. None of the health 
variables appears to be significant with "electricity" as a 
measure of development.
In less developed barangays, the health variables 
"midwife or nurse" and "dispensary" emerge as having 
inverse effects on mortality before exact age four when 
"newspaper outlet" was used as an indicator of the levels 
of development (see Table 4.8). With "electricity" as an 
indicator of development, the health variables "midwife or 
nurse", "primary care center" and "dispensary" emerge as 
significant in affecting mortality at these ages. None of 
the health variable shows an effect when the variable 
"secondary school" was used as the proxy variable for 
development. The variable "dispensary" is singled out 
ashaving the greatest impact upon the survival of children 
in less developed barangays (see Table 4.8).
Despite the differing results by the variable used as 
an indicator of levels of community development, the 
following conclusions can be reached. In less developed 
barangays access to health services exerts relatively 
greater influence on the survival chances between birth and 
fourth birthday. The accessibility of a dispensary 
undoubtedly is the most important health variable affecting 
children's chances of survival before age four in these
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Table 4.7. Estiiates of Infant and Child Mortality, and 95 Percent Confidence Liaits of 4qi) for Children of 
EMW Living in More Developed Barangays According to Travel Tire to Health Services
Service /
Barangays With or 
Less Ö.5 hr-Travel to:
Newspaper Outlet Secondary School
Barangays With 
Electricity
Travel tire Confidence Confidence Confidence
(in hours) 4q0 L iiits lqO 3ql N : 4qü LiaitS lqO 3ql N : 4q0 - Liaits lqO 3qi N
DOCTOR
present 78 (55, 101) 60 19 527 84 (63, 105) 64 21 644 78 (52, 104) 60 19 421
less 0.5 72 (55, 89) 56 17 938 73 (57, 89) 57 17 1057 53 (32, 74) 43 10 422
0.5 - 1 - - - - 56 84 (47, 121) 64 21 220 - - - - 42
1 and over * - - - 30 91 (41, 141) 69 24 125 51 (12, 90) 42 9 125
MIDWIFE OR NURSE
present 69 (53, 85) 54 16 926 71 (57, 85) 55 17 1225 73 (53, 93) 57 17 637
less 0.5 78 (56, 100) 60 19 586 81 (60, 102) 62 20 626 68 (37, 99) 53 16 261
0.5 - 1 - - - - 39 144 (86, 202) 103 46 142 - - - _ 25
1 and over - - - - - - - - 52 - - - - 87
HEALTH WORKER
present 62 (40, 84) 49 14 451 61 (41, 81) 49 13 570 65 (39, 91) 51 15 347
less 0.5 82 (65, 99) 63 20 994 82 (65, 99) 63 20 1056 65 (43, 87) 51 15 471
0.5 - 1 - - - - 42 97 (59, 135) 73 26 233 - - - - 32
1 and over - - - - 51 92 (50, 134) 69 25 181 60 (23, 97) 48 13 160
HOSPITAL
present 63 (24, 102) 50 14 147 67 (28, 106) 53 15 154 - - _ _ 99
less 0.5 71 (55, 87) 55 17 996 75 (59, 91) 58 18 1081 60 (40, 80) 48 13 545
0.5 - 1 103 (63, 143) 76 29 225 75 (49, 101) 58 18 394 65 (27, 103) 51 15 158
1 and over 66 (30, 102) 52 15 183 91 63, 119) 69 24 415 56 (25, 87) 45 12 207
PRIMARY CARE CENTER
present 54 (36, 72) 44 10 601 59 (42, 76) 47 13 774 62 (40, 84) 49 14 453
less 0.5 92 (73, 111) 69 25 872 91 (73, 109) 69 24 939 70 (45, 95) 55 16 388
0.5 - 1 - - - - 35 91 (52, 130) 69 24 205 - - - - 39
1 and over - - - - 31 89 (38,. 140) 67 24 121 49 (12, 86) 40 9 130
DISPENSARY
present 56 (31, 81) 45 12 319 55 (33, 77) 44 12 426 62 (37, 87) 49 14 356
less 0.5 81 (64, 98) 62 20 1049 83 (67, 99) 63 21 1123 65 (43, 87) 51 15 479
0.5 - 1 - - - - 84 100 (65, 135) 74 28 283 - - - - 96
1 and over - - - - 91 80 (44, 116) 61 20 214 - - - - 79
MOTES: The level of developient of a barangay is here defined according to the proxiaity of a newspaper outlet 
or a secondary school, or to the presence of electricity .
Infant and child Mortality are not estiiated for categories where CEB is less than IOC.
SOURCE: sare as in Table 4.1
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Table 4.8. Estimates of Infant and Child Mortality, and 95 Percent Confidence Liiits of <*q0 for Children of 




Barangays Which are 
0.5 hr and Over-Travel to: 




4q0 Liiits lqO 3ql N
Confidence 
4q0 Liiits lqO 3ql N
Confidence 
4qu Liiits lqO 3ql N
DOCTOR
present 97 ( 51, 143) 73 26 162 - - - 38 100 ( 63, 137) 74 28 247less 0.5 107 ( 60, 154) 79 30 163 - - - 46 93 ( 71, 115) 70 25 6510.5 - 1 91 ( 67, 115) 69 24 569 94 ( 66, 122) 71 25 405 99 ( 74, 124) 74 27 5571 and over 115 ( 97, 133) 84 34 1241 116 ( 97, 135) 85 34 1144 113 ( 94, 132) 83 33 1084
MIDWIFE OR NURSE
present 81 ( 61, 101) 62 20 742 84 ( 58, 110) 64 21 434 79 ( 62, 96) 61 19 961less 0.5 131 ( 70, 192) 95 40 118 - - - 79 98 ( 70, 126) 73 27 4440.5 - 1 114 ( 86, 142) 84 33 493 103 ( 73, 133) 76 29 390 124 ( 95, 153) 90 37 4811 and over 124 (101, 147) 90 37 782 132 (107, 157) 95 41 730 129 (103, 155) 94 39 653
HEALTH WORKER
present 76 { 45, 107) 59 18 275 97 ( 51, 143) 73 26 157 81 ( 52, 110) 62 20 330less 0.5 - - - 96 - - - 35 100 ( 76, 124) 74 28 6190.5 - 1 89 ( 65, 113) 67 24 554 86 ( 57, 115) 65 22 363 97 ( 72, 122) 73 26 5401 and over 120 (102, 138) 88 35 1210 120 (101, 139) 88 35 1078 117 ( 98, 136) 86 34 1044
HOSPITAL
present - - - 16 - - - 2 - _ - 41less 0.5 126 ( 67, 185) 92 37 121 - - - 37 96 ( 71, 121) 72 26 5440.5 - 1 85 ( 61, 109) 65 21 518 108 ( 75, 141) 80 30 349 101 ( 76, 126) 75 28 5611 and over 114 ( 98, 130) 84 33 1480 113 ( 95, 131) 83 33 1245 110 ( 94, 126) 81 32 1394
PRIMARY CARE CENTER 
present 83 ( 57, 109) 63 21 439 83 ( 50, 116) 63 21 265 74 ( 52, 96) 57 18 544less 0.5 128 ( 72, 184) 93 39 139 - - - 73 111 ( 86, 136) 82 32 6240.5 - 1 99 ( 73, 125) 74 27 507 106 ( 73, 139) 78 30 337 104 ( 77, 131) 77 29 4781 and over 118 ( 98, 138) 86 35 1051 118 ( 98, 138) 86 35 958 117 ( 96, 138) 86 34 888
DISPENSARY
present 47 ( 21, 73) 39 8 247 37 ( 6, 68) 31 6 140 34 ( 8, 60) 29 5 191less 0.5 112 ( 53, 171) 82 33 109 - - - 37 101 ( 78, 124) 75 28 6570.5 - i 100 ( 76, 124) 74 28 599 104 ( 74, 134) 77 29 4ÖÖ 109 ( 83, 135) 80 32 5621 and over 124 (105, 143) 90 37 1181 125 (105, 145) 91 37 1056 115 ( 96, 134) 84 34 1130
NOTE: saie as in Table 4.7. 
SOURCE: saie as in Table 4.1.
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barangays. The accessibility of a midwife or nurse also 
emerges as significant health variable in these barangays.
The relatively weaker influence of the health 
variables in more developed barangays might owe something 
to the relatively higher socio-economic characteristics of 
the population (see Tables 3.2 to 3.4). Earlier, it was 
shown that the health variables show lesser effects on the 
mortality of children with highly educated parents, and 
with fathers working in non-agricu1tura1 jobs. The quality 
of the transport system plays an important role as well. 
According to Akin, et. al . ( 1985 ), the relationship 
between transportation cost and distance is not linear 
where transportation facilities are not uniformly good. In 
more developed barangays where the transport system is 
likely to be relatively better, the monetary cost of travel 
is expected to be lower. Thus, it is more likely that in 
more developed barangays, distance is not as much a 





This study examines infant and child mortality in the 
light of the accessibility of health services to the rural 
population and the relative levels of general development 
of rural barangays in the Philippines. The accessibility of 
health services is measured by travel time, whereas, the 
levels of development of barangays are indicated by three 
proxy variables - (1) accessibility of a newspaper outlet,
(2) accessibility of a secondary school, and
(3) availability of electricity. The study uses the data 
from the 1978 Republic of the Philippines Fertility Survey 
(RPFS). The Preston and Palloni Method is used to estimate 
mortality between birth and fourth birthday (4q0), the 
dependent variable. Mortality in infancy (lqO) and that 
between first and fourth birthday (3 q 1 ) are also estimated 
to ascertain their relative contributions to the variations 
in 4q0. All mortality estimates are calculated based on the 
following assumptions: (1) mortality has remained constant 
in the recent past, and (2) the age-specific pattern of 
mortality of the study population follows that of the 
Coale-Demeny "West" Model Life Tables.
The study reveals that high infant and child mortality 
tend to be related to poor access to health services. The
accessibility of a dispensary emerges as the most
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significant health variable affecting mortality between 
birth and fourth birthday.
The education of the mother, education and occupation 
of the father, and region of residence also show 
significant effects on mortality in the first four years of 
life. To ascertain whether the effects of community factors 
on mortality vary by the characteristics of the parents, 
mortality before exact age four is evaluated after 
controlling for these characteristics. The results show 
that the accessibility of a dispensary and a midwife or 
nurse are significant for the survival of children of least 
educated women (that is, with none or primary education), 
children with least educated fathers, and children whose 
fathers work in agricultural jobs. The accessibility of a 
doctor and a hospital also show inverse effects on 
mortality between birth and fourth birthday among children 
with least educated fathers. This result indicates that the 
proximity of such services allows and facilitates the 
treatment of sick children of poor families. The results 
also show that the impact of the education of the mother is 
greater in barangays which are at least one-half hour away 
from health services, and appears to be insignificant in 
barangays where such services are located or which are 
within one-half hour of them.
The accessibility of a newspaper outlet and the 
availability of electricity are regarded as good indicators 
of the relative development of the barangay. These two 
variables have positive effects upon the survival of the 
children of the poor and the least educated in the rural
areas.
An assessment was made as to whether the effects of
the accessibility of the various health services vary by 
the level of the general development of the barangays. The 
results show that better access to a dispensary and a 
midwife or nurse is associated with significantly lower 
mortality in the first four years of life among children in 
the relatively less developed barangays. In more developed 
barangays, accessibility of health services appears to be 
of less importance. This might be explained by the higher 
socio-economic characteristics of the population and the 
relatively better transportation facilities in more 
developed barangays.
The importance of the community factors upon the 
mortality between birth and fourth birthday is examined 
separately for each region of the country. Such examination 
yields interesting results. None of the community variables 
emerges as important in rural Visayas, where mortality is 
highest. In rural Luzon where the levels of infant and 
child mortality are at the lowest, the variables measuring 
relative levels of development - "newspaper outlet", and 
"electricity" - emerge as significant factors. In rural 
Mindanao where the levels of infant and child mortality 
fall in between those in the other two regions, the health 
variables "midwife or nurse" and "dispensary" are the most 
critical.
5.2. Concluding Remarks
In rural areas of the Philippines, the children of the 
poor and least educated are the ones most exposed to the 
highest mortality risks (see Table 4.1). These children can
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be a major target group for a marked reduction in overall 
levels of infant and child mortality. This study shows that 
low-cost health services such as dispensaries and midwives 
are most influential to the marked decreases in mortality 
between birth and fourth birthday among children with poor 
and less educated parents in rural parts of the 
Philippines. Thus, the Philippine Government should 
continue to focus on and expand health care services, both 
preventive and curative, that are affordable by the rural 
population.
The primary health care services should be expanded in 
coverage to reach the doorsteps of the poor rural 
households. In rural areas where travel can be difficult 
and expensive, distance or travel time appears to be a 
major impediment to using modern medical services. The 
Government's move to assign trained midwives to rural 
barangays and recruit indigenous barangay health workers 
are good policy options. Of equal importance to the 
improvement of health, and hence of the survival chances of 
rural children, are strategies that will promote the 
optimum use of public health services. The relative 
unimportance of the health variables for the survival of 
children in rural Visayas might be due to the 
underutilization of the available health services. Possibly 
the services offered are not appropriate to the social and 
cultural setting of the region. It is therefore important 
that these factors, including the cause-specific structure 
of mortality, should be taken into account in the 
formulation of health care programmes.
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This study also highlights the importance of the 
improvement of the general standard of living to the health
and survival o f children , particularly those in socio­
economically disadvantaged families in rural areas. It
underscores the fact that access to the other basic
necessities of life - adequate nutrition, better housing 
conditions, education, safe water and sanitation - are 
equally important for the reduction of mortality. 
Government planners should not therefore view health 
programmes as a substitute for social and economic 
development. Policies aimed at uplifting the living 
conditions of the rural population must likewise be 
developed .
The present study poses as many questions as it 
provides answers. For instance, the underlying reasons for 
the different community factors emerging as important to 
the survival of children in the three regions are not clear 
and this calls for further investigation. Another issue 
which could be important from the policy-maker's 
perpective, but which this study failed to resolve, is the 
identification of the threshold beyond which travel time 
becomes a major impediment to using modern health services. 
The small sample size, as mortality is a rare event, did 
not permit a more refined classification of travel time. 
Despite the limitations of the present analysis, it is 
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Definition of Urban and Rural Areas
The 1 9 7 8 RPFS followed the same concepts as in the 
1980 Census of Population of the Philippines in classifying 
areas as urban. According to these concepts, urban areas 
consist of:
1. In their entirety, all cities and municipalities 
having a population density of at least 1,000 
persons per square kilometer.
2. Poblaciones or central districts of municipalities 
and cities which have a population density of at 
least 500 persons per square kilometer.
3. Poblaciones or central districts (not included in
1 and 2), regardless of the population size, which 
have the following:
a. Street pattern, that is, network of streets in 
either parallel or right angle orientation;
b. At least six establishments (commercial, 
manufacturing, recreational and/or personal 
services); and
c. At least three of the following:
1) A town hall, church or chapel with religious 
services at least once a month;
2) A public plaza, park or cemetery;
3) A market place or building where trading 
activities are carried on at least once a 
week ;
4) A public building like a school, hospital, 
puericulture and health center or library.
4. Barangays having at least 1,000 inhabitants and 
which meet the conditions set forth in 3 above, and 
where the occupation of the inhabitants is 
predominantly non-agricultura1 .
All areas not falling under any of the above 
classifications are considered rural.
Ill
APPENDIX C
Table C.l. Illustrative Exaiple of the Estimation of the Probability of Dying Between 
Birth and Fourth Birthday (4q0) Using the Preston and Palloni Method
Service/ ! ! Nuiber of 1 Mean Age Proportion
Travel ; CEB ! Children ! of Surviving Survived to ! 4q0ti«e l
(in linutes)




age 0,1 or 2 ! (per 1000)
1
f (1) : (2) : (3) (4) ! (5)
DOCTOR
present 689 50 4.49 0.518 82
less 30 1102 76 4.55 0.468 77
30-59 626 52 4.42 0.458 92
60 4 1271 133 4.85 0.416 113
MIDWIFE or NURSE
present 1668 112 4.65 0.469 75
less 30 705 55 4.47 0.472 87
30-59 532 55 4.46 0.457 114
60 +
HEALTH WORKER
782 89 4.80 0.421 124
present 727 45 4.41 0.474 69
less 30 1090 82 4.54 0.494 84
30-59 596 49 4.53 0.442 90
60 + 1261 135 4.88 0.417 116
HOSPITAL
present 164 10 4.32 0.565 70
less 30 1118 77 4.54 0.483 77
30-59 743 61 4.52 0.455 91
60 + 1663 165 4.75 0.431 108
PRIMARY CARE CENTER
present 1040 62 4.56 0.475 66
less 30 1012 87 4.55 0.474 96
30-59 542 49 4.30 0.469 100


























present 566 26 4.50 0.430 50
less 30 1160 87 4.56 0.486 84
30-59 682 61 4.44 0.459 99
60 + 1272 136 4.84 0.439 117
SECONDARY SCHOOL
present 639 51 4.64 0.456 88
less 30 1406 94 4.54 0.469 74
30-59 583 53 4.44 0.491 102
60 + 1050 114 4.85 0.418 118
NEWSPAPER OUTLET
present 345 19 4.50 0.469 61
less 30 1206 84 4.47 0.490 78
30-59 645 56 4.52 0.472 97
60 + 1491 153 4.82 0.422 112
ELECTRICITY
present 1010 58 4.46 0.484 64
absent 2542 241 4.70 0.443 104
The value of 4q0 is calculated using the following estiaation equation: 
(5) = (2) /  (1) X [ 0.9147 - 0.00469 X (3) + 0.4624 X (4) ] x 1000
To calculate, for exaaple, the value of 4q0 for the category "present" 
of the variable "dispensary" -
4q0 * 26 /  566 X [ 0.9147 - 0.00469 X 4.50 + 0.4624 x 0.43 ] x 1000 
= 50
113
Table C.2. Estiiates of Probability of Dying Before Age 3 and Nuiber of fears Prior to Survey to 
Which Estiiates Refer According to Travel Tiie to Couunity Services,
Using the Trussell Method (West Model)
Service / 
Travel tiie  
in linutes
Probability of : 
dying before : 




4q0 estiiates : N
DOCTOR
present in barangay 72 4.2 243
less 30 68 4 . 4 356
30 - 59 84 4.0 189
60 - 119 118 3.7 219
120 and over 91 4.1 159
MIDWIFE OR NURSE
present in barangay 66 4.2 551
less 30 77 4.3 224
30 - 59 104 3.9 159
60 - 119 141 3.6 139
120 and over 83 4.1 93
HEALTH WORKER
present in barangay 61 4.3 242
less 30 74 4.2 369
30 - 59 82 4.0 179
60 - 119 115 3.9 231
120 and over 96 4.1 139
HOSPITAL
present in barangay 59 4.1 61
less 30 68 4.3 378
30 - 59 82 4.1 230
60 - 119 70 4.0 248
120 and over 130 3.9 249
DISPENSARY
present in barangay 47 3.8 176
less 30 ' 73 4 . 4 396
30 - 59 90 4.0 205
60 - 119 95 3.9 231















present in barangay 60 4 . 0 341
less 3Ö 84 4.3 330
30 - 59 89 4.2 166
60 - 119 124 3.9 185
120 and over 85 4.1 139
SECONDARY SCHOOL
present in barangay 79 4.1 204
less 30 66 4.3 468
30 - 59 93 3.9 181
60 - 119 121 3.9 196
120 and over 88 4.1 110
NEWSPAPER OUTLET
present in barangay 55 4.0 113
less 30 69 4.3 404
30 - 59 85 4.2 209
60 - 119 114 3.8 220
120 and over 95 4.0 218
ELECTRICITY
present 57 4.2 355
absent 95 4.0 770
NOTES: Tiie reference leans nuiber of years prior to survey to which the 3q0 values refer.
N refers to nuiber of ever-iarried woien (EMW) aged 25-29.

















Figure D.l. Infant and Child Mortality by Travel 
Time to Community Services
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